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LETTER OF TRANSMITTAL 

Virginia Geological Subvey, 
University op Virginia, 

Charlottesville, December, 1920. 

Governor Westmoreland Davis, Chairman, and Members of the Stale 
Geological Commission: 

Gentlemen : — I have the honor to transmit to you herewith, and to 
recommend for publication as Bulletin No. XX of the Virginia Geological 
Survey Series of Reports, a manuscript and illustrations of a report on 
"The Clays and Shales of Virginia West of the Blue Ridge," by Professors 
Ries and Somers. 

This is the third one of a series of reports treating of the clay resources 
of Virginia by major provinces, of which there are three, namely, Coastal 
Plain (Tidewater), Piedmont Plateau, and Appalachian Mountains. Of 
these the reports covering the clay resources of the Coastal Plain and Pied- 
mont Plateau provinces have been published. The present report, treating 
of the clays and shales of the Appalachian Mountains province, completes 
the survey of the State in this subject. 

The region covered by the present report is shown to contain vast clay 
and shale resources desirable for the manufacture of certain clay products 
for which there is a large and increasing demand. 

Respectfully submitted, 

Thomas L. Watson, 

Director. 
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THE CLAYS AND SHALES OF VIRGINIA WEST OF 

THE BLUE RIDGE 

By H. Ries and K. E. Somebs. 

INTRODUCTION. 

This report outlines the distribution of the clay and shale-bearing forma- 
tions within the Appalachian Mountains province of Virginia, together with 
their possible usee. The field work was carried on by the authors in the 
summer of 1916, and the territory contiguous to the different lines of trans- 
portation searched as thoroughly aB time would permit. 

Many samples were collected for testing, and it is believed that these 
will give important clues regarding the possible uses of the clays and shales 
in the Appalachian Mountains province of the State. Neither time nor 
funds were available to test out the extent of the deposits in detail, and 
moreover such work is more properly carried out by private individuals. 

The results obtained indicate that the Appalachian Mountains province 
in Virginia contains a greater variety of plastic materials than either the 
Piedmont or Coastal Plain provinces, and that it includes clays suitable for 
common and pressed brick, drain tile, hollow blocks, fire brick, electrir 
porcelain, earthenware, paper, paint, etc. 

Some of these deposits are already developed, but many are still un- 
touched, and should become an important resource to the State in the future. 

PHYSIOGRAPHIC PROVINCES OF VIRGINIA. 
The State of Virginia, considered with reference to its surface features, 
can be divided into three major provinces: (1) An eastern plain region 
known as the Coastal Plain or Tidewater province, (2) a central or plateau 
region known as the Piedmont Plateau, and (3) a western or mountain 
region known as the Appalachian Mountains province. 

TRANSPORTATION ROUTES. 

Since the maintenance of a successful clay-working industry depends 
not only on the proper amount and quality of the clay, but also on facilities 
for bringing in supplies and shipment of the product, attention may be 
called to the railroads traversing the territory covered by this report. 

The Norfolk and Western Railway traverses the Great Valley from north 
to south, entering the State above Winchester and leaving it at Bristol, 
while the Baltimore and Ohio Railway also follows the Valley from the 
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% THE CLAYS AMD SHALES OF VIRGINIA WEST OF THE BLUE HIDGE. 

northern boundary of the State to Lexington. A part of the northern 
Valley region is also traversed by the Southern Railway from Front Royal 
southward to Harrisonburg. The main line of the Norfolk and Western 
Railway, extending from Norfolk, Virginia, to Columbus, Ohio, crosses the 
Mountains province in a general westerly direction from Roanoke to Blue- 
field, West Virginia. 

The Chesapeake and Ohio Railway also crosses the Mountains province, 
passing through Basic City, Staunton, Clifton Forge, and Covington, with 
a branch extending southward from Eagle Rock to New Castle. The Clinch 
Valley division of the Norfolk and Western, extending from Bluefield, West 
Virginia, to Appalachia, follows several of the shale areas mentioned in the 
report, while the Louisville and Nashville from Appalachia to Cumberland 
Gap reaches additional ones. In the southwestern part of the State the 
Virginia and Southwestern from Bristol to Big Stone Gap also reaches 
several shale areas. 

In addition to the more important lines mentioned above there are sev- 
eral shorter ones shown on the map, Plate I. The territory is therefore well 
supplied with transportation facilities. 

The clay resources of the first two provinces — Coastal Plain and Pied- 
mont Plateau — have been treated in earlier bulletins of the Virginia Geo- 
logical Survey." 

The present report deals with the clay resources of the western or Appa- 
lachian Mountains province which is divided into three well-marked physio- 
graphic belts, extending across the State from northeast to southwest 
Named in order from east to west they are: (1) The Blue Ridge Mountains, 
(2) the Great Valley, and (3) the Alleghany Ridges. 

GEOLOGIC FORMATIONS OF THE APPALACHIAN MOUNTAINS 
PROVINCE. 

The Blue Ridge is composed largely of pre-Cambrian rocks, consisting 
in part of different igneous rocks, and in part of sandstones and shales of 
Cambrian age, which are exposed along the western slope, and in places on 
the eastern slope." 



• Ries, H., The clay deposits of the Virginia Coastal Plain: Geol. Survey of 
Virginia, Bull. 2, 1906, 184 pages. 

Rica, 11., and Somers, R. E., The clays of the Piedmont province, Virginia: Va 
Qcol. Survey, Bull. XIII, 1917, 86 pages. 

* For a fuller description of the geology of the Blue Ridge Mountains in Vir- 
ginia see other publications of the Va. Geol. Survey, especially Bull. XVTT, 1910, 
166 pages. 
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GEOLOGIC FORMATIONS OF APPALACHIAN MOUNTAINS PROVINCE. 3 

Sections across the Blue Ridge can be seen along the James and Roanoke 
rivers which flow eastward through the Blue Ridge, and along New River, 
which, heading in North Carolina, crosses in a westerly direction. 

On the western slope of the Blue Ridge outcrops of quartzite are 
prominent on the upper slopes, but the lower slopes, underlain by Cambrian 
shales, show few outcrops because the bedrock is covered by talus material 
and alluvial deposits. 

In the mountains proper no commercially valuable clays have been found, 
but on the western slopes of the Blue Ridge within the Great Valley some 
excellent ones occur. 

The Great Valley region is underlain throughout by Paleozoic sedi- 
ments which range from Cambrian to Carboniferous in age, the chief rock 
types being limestones, sandstones, and shales of which the first-named pre- 
dominate. 

The geologic section is not the same throughout the Great Valley, be- 
cause every formational unit is not continuous from one end of the province 
to the other. Hence four different generalized geological sections have been 
adopted for the northern, central, and southwestern portions of the Valley 
region." 

Moreover the simple horizontal arrangement of alternating soft and 
hard beds, representing the conditions prevailing at the time of deposition, 
has been greatly complicated by later folding and faulting of the forma- 
tions. The rocks have been subsequently subjected to considerable weather- 
ing and erosion, which have affected the different beds unequally, the less 
resistant limestones and shales being more easily weathered and eroded than 
the more resistant sandstones. At the present time the formations are 
exposed in long narrow belts, the widths of which depend on the thickness 
of the formation and the angle of dip. 

In the Alleghany Mountain region the rocks which range from Cambrian 
to Pennsylvanian in age are, to a large extent, hard sandstones and gritty 
shales, with a few limestones. 

In addition to the Paleozoic formations of the Appalachian Mountains 
province, ranging from Cambrian to Pennsylvanian in age, there are also 
unconsolidated sediments of Recent age which cover limited areas. These 
are mostly deposits of the flood-plain type, and include clay, sand, and 
gravel. The clay-bearing ones are of limited importance, and such occur- 
rences are practically restricted to the Great Valley region. 

* Watson, Thomas L., Mineral Resources of Virginia, 1007, SIS pages. 
Baaaler, Raj 8., the cement resources of Virginia west of the Blue Ridge, Va. 
Geo!. Survey, Bull. II-A, 1908, 309 pages. 
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4 THE CLAYS AND SHALES OF TIB01KIA WEST OF THE BLUK RIDGE. 

IMPORTANCE OF APPALACHIAN MOUNTAINS PROVINCE FORMA- 
TIONS AS A SOURCE OF SUPPLY OF CLAYS. 

The clays occurring in the Appalachian Mountains province may be of 
two types: (1) Sedimentary or transported clays, and (2) residual clays. 

SEDIMEHTARY CLAYS. 

These are represented by two subtypes, namely : (a) Surface clays of 
Recent age, and (b) shales of Paleozoic age. 

Surface clays. — These are distributed in scattered areas, notably within 
the Great Valley province where flat tracts bordering some of the streams 
are underlain by deposits of clay of the flood-plain type. As a rule they are 
inclined to be somewhat sandy, although occasionally they may be very fine- 
grained and highly plastic, as in the case of the deposit near Lipscomb, 
Augusta County. Their chief use is for making brick and sometimes drain 
tile. They are worked at Basic, Augusta County; Covington, Alleghany 
County; and Roanoke and Salem, Roanoke County. In no case are the 
deposits very extensive, and, like most flood-plain clays, they may show 
horizontal and vertical variation changing from clay to sand or gravel, and 
vice versa. Their depth may be as limited as their horizontal extent 

Shales. — These represent the sedimentary clays in the bedrock forma- 
tions, and consequently are usually much more extensive than the surface 
clays of Recent age. They range from Cambrian to Pennsylvanian in age, 
and vary considerably in their physical characters, but their properties do 
not stand in any direct relation to their geologic age. Thus we find them 
ranging from hard gritty shales like the Cambrian ones east of Basic 
(Field No. 21), or those along the Chesapeake and Ohio Railroad east of 
Clifton Forge (Field No. 43), to soft, often smooth ones like those at Rose 
Hill, Lee County (Field No. 102). The hard gritty ones show little or no 
plasticity even when ground comparatively fine, nor do they weather easily 
to a plastic mass, while the softer ones grind more easily and form a readily 
moldable mixture when worked up with water. Between these two there is 
every gradation. 

Some of the fresh shales are highly carbonaceous, like the Devonian 
shales between Longdale, Alleghany County, and Goshen, Rockbridge 
County, and this alone would interfere somewhat with their use even if they 
were otherwise satisfactory. 

Concretions are also an undesirable constituent of shales, but few of the 
Virginia shales contain them. A most noteworthy example of their presence 



dbyGoogle 



BEDIM ENTARY CLAYS. 5 

is to be seen in the shales near Low Moor, Alleghany County (Plate IX, 
B), in which the concretions are so abundant that at times they form 
continuous bands. The shales near Richlands may also contain them, 
but the small ones are usually ground up with the shales, while the larger 
ones are thrown out in quarrying. 

While shale formations are abundant in the Valley and Alleghany 
Mountains subprovinces, not all of them are of the proper quality when 
fresh to be of use in the manufacture of clay products. There are quite a 
number of localities, however, where satisfactory shales occur. Among 
these may be mentioned Richlands, Tazewell County; Rose Hill, Lee 
County ; Glasgow, Rockbridge County ; North Mountain, Augusta County ; 
Walton, Pulaski County; Castlewood, Russell County ;Moccasin Gap, 
Scott County; Tip Top, Tazewell County, etc. 

Some shale formations contain interbedded sandstones. If the sand- 
stone layerB are not abundant they can be thrown out in quarrying, but if 
too numerous it may necessitate abandonment of the deposit. 

Carbonate of lime is not an uncommon constitutent of some shales. It 
occurs in the shaleB in several forms, (1) as limestone layers, (2) as con- 
cretions, and (3) in a finely divided condition. 

The limestone layers can be rejected in quarrying if not too abundant. 
The concretions are rarely large and are hard to separate, so if the shale is 
used they must be broken up as much as possible by fine grading. Even 
then any lumps will cause disintegration after burning unless the shale is 
fired sufficiently hard. Trouble of this sort is encountered with the shale 
north of Castlewood, Ruasell County (Field No. 88). 

Lime carbonate in a finely divided condition will, if present in sufficient 
quantity, cause the shale to fire to a buff color, and hence show the physical 
properties characteristic of calcareous clays." There is this additional point 
to be noted, namely, that lime carbonate is a somewhat easily soluble con- 
stitutent of rocks, and if the shale is at all weathered the lime may be 
leached out of the upper part of the deposit as in the case of the shales at 
Webster, Botetourt County, and Tip Top, Tazewell County, but is still 
present in the un weathered portion. 

It is highly important to determine whether a shale outcrop is fresh or 
weathered, because a comparatively slight degree of weathering may some- 
times produce a considerable difference in the working qualities of the 
material, without altering much the structure of the rock. 

■Riei, H., Clays, Occurrence, Properties and Uses: 1008, p. 86. 
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6 THE CLAYS AND SHALES OF VIRGINIA WEST OF THE BLUE RIDGE. 

This fact is unfortunately sometimes overlooked by persons lacking geo- 
logical knowledge. The result of erroneous conclusions which may he drawn 
is obvious. It is not always possible to judge from surface indications how 
deep the slight weathering referred to may extend, and hence a greater 
thickness of weathered shale may be assumed than really exists. 



Fig. 1. — Section showing relation of fresh to weathered shale, a. Weathered shale, 
b, fresh shale. < 

As an example, there is shown in Fig. 1 a section of shale outcropping 
for a distance of 100 feet up a hillside. The shale we may assume has been 
weathered to an average depth of 6 feet. Tests made of it may show it is 
sufficiently plastic to mold into bricks. So the deduction may be made that 
there is a workable deposit 100 feet thick. As a matter of fact, however, 
there is only a 6-foot deposit of suitable material underlying which is the 
hard, practically non-plastic fresh shale, which may be of little or no value. 

Two examples of this may be cited. There is near Staunton a hard, 
gritty, carbonaceous shale of little value to the clay worker in its fresh con- 
dition, but which when completely weathered forms a very plastic red clay. 
The fresh material alone does not work satisfactorily, and only a limited 
quantity of it can be mixed with the clay. The supply of good material is, 
therefore, very limited, and insufficient to supply a plant of any size. 
Proper testing of the deposit should bring out this fact. A similar 
condition is found near Leaksville Junction, Pittsylvania County. Here 
the Triassic shale is covered by a thin veneer of residual clay. A brick plant 
was established and endeavored to work the shale as well as the clay, but 
gave up the attempt after a comparatively short time. 

It is therefore of the highest importance that the ground should be thor- ' 
oughly tested to a sufficient depth before any plans are made for starting a 
plant. The testing can be done either by borings or test pits scattered over 
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the property. A small amount of weathering causes considerable difference 
in the working qualities of a shale, without altering it much in appearance. 
In connection with the field work carried on by the Virginia Geological 
Survey, a number of fresh and weathered shale samples were collected for 
testing, but, in the case of the latter, the Survey did not have the funds to 
test out the extent of the deposits, and such work must needs be done by 
private parties. 

RESIDUAL CLAY8. 

Those found within the area covered by this report are derived from 
three different kinds of rock, namely, limestones, shales, and sandstones. 
Each type may be referred to separately. 

Limestone residuals. — With few exceptions the residual clay derived 
from limestones is of ferruginous character and consequently is red burning. 
Many of the brilliantly -colored clays found in the Great Valley province 
are simply the weathered products of limestones. In the process of weather- 
ing most of the calcareous matter is leached out so that the clay contains 
little or no lime. Its depth may be very irregular, and there is a sadden 
change from clay to bedrock. Since the boundary between clay and bedrock 
is very uneven, pinnacles of limestone project upward into the clay, thus 
making it difficult often to accurately estimate the yardage of the latter. 
The physical properties of these limestone residual clays, collected at a num- 
ber of different localities, are described under the several localities on later 
pages of this bulletin. Most of them are very plastic and form a good 
material for brick or tile manufacture, but they vary considerably in their 
shrinkage and absorption after firing (p. 55). 

In rare cases limestone may yield a residual clay of white color and 
refractory character. 

Shale residuals. — Most shales weather to a residual clay, but they do Dot 
all break down with equal rapidity. The depth of clay may also be unequal 
in different deposits, depending on the depth to which they have been thor- 
oughly weathered. Throughout the area under discussion the shales have, 
in many cases, been extensively weathered, but not always to the same depth. 
Most of the shale formations yield clays of ferruginous nature, but here and 
there the original rock contained but little iron oxide, and the product of 
weathering is white. This type for example is represented by the clay 
deposit worked on the northwest slope of the Blue Bidge southwest of Cold 
Spring, Augusta County, by the isolated deposits north of Buena Vista, 
Rockbridge County, and by white clays near Mountain Falls, Frederick 
County. 
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8 THE CLAYS AND SHALES OF VIRGINIA WEST OF THE BLUE BIDGE. 

Here and there also in the iron-ore pits, along the northwest base of the 
Blue Ridge, there are pockets of white residual clay surrounded by iron- 
stained clays of similar origin. It is probable that within the original rock 
there were patches of shale containing little or no iron oxide, and that these 
on weathering yielded the white material. 

White residual clays are also found associated with the Oriskany iron 
ores in places. 

Sandstone residuals. — Sandstone consisting entirely of quartz grains will 
not yield residual clay, but if the parent rock contains much clayey cement 
or an appreciable quantity of feldspar grains, then the product of weather- 
ing will be a clay, although it may be of a sandy character. The best 
example of a clay of this type in the area covered by this report is that 
found two miles east of Christiansburg, Montgomery County, and described 
on page 74. 

There is also a possibility that some of the pockets of white clay found 
in the brown iron-ore pits, previously alluded to, may have been derived 
from a feldspathic sandstone and not a shale, as the material is occasionally 
quite sandy. 

TESTINO OF SAMPLES. 

Since it is the physical properties and not the chemical analysis of clays 
that are of primary importance, these were given special consideration in 
this report. 

Chemical analyses being, as a rule, of little use in determining the value 
of a clay for the manufacture of burned-clay products, were made only in a 
few cases. The localities from which samples were collected are indicated 
by field numbers on the map (Plate I), and these are also given under the 
detailed descriptions in the text. 

Large samples were collected from those localities where a considerable 
body of clay was in sight, and smaller samples were taken from many other 
localities wheie conditions for extensive sampling were not so good, or in 
those cases where a large sample had already been collected at some other 
point within the Bame formation. The large samples were fired at a number 
of temperatures, while the small ones were fired at only one or two tempera- 
tures. 

The tests which are made on clays enable us to classify them with respect 
to their uses for different purposes, since different ceramic products call for 
different kinds of clays. The physical tests which may be carried out on 
clays are discussed below. 
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TESTING OF SAMPLES. 



PLASTICITY. 



Plasticity is the property wet clay possesses of forming a pasty mass, 
which permits molding into any desired shape. There is no satisfactory 
means of measuring plasticity, although with practice a person can recog- 
nize the different degrees of it, and describe it by such terms as poor, fair, 
and excellent. 

The chief cause of plasticity is probably the contained colloidal particles, 
although organic matter is present in some clays, and texture no doubt also 
exerts an important influence. 

WATEE OF PLASTICITY. 
It is necessary to add a variable amount of water to different clays to 
render them plastic. This is known as the water of plasticity. As a rule a 
highly plastic clay will require more water than one of low plasticity, and 
even in any one clay the quantity of water is not fixed, but may vary 
between maximum and minimum limits. In highly plastic clays the limits 
referred to above are in general more widely separated than in clays of low 
plasticity. The water of plasticity consists of two parts, namely: (1) 
Shrinkage water, which is that portion driven off up to the point where 
shrinkage ceases, and (2) pore water, which is that portion driven off by 
heating to 110° C. after shrinkage ceases. 

Shrinkage water can be determined by the formula: 
Vw — Vd 

S. W. = x 100. 

Wd 
in which 

S. W. = per cent shrinkage water. 
Vw = Plastic volume. 
Vd = Dry volume. 
Wd = Dry weight. 

For determining pore water the formula used is : 

P. W. = T — S. W. 
in which P. W. = per cent pore water. 

T = per cent water plasticity. 

8. W. = per cent shrinkage water. 

AIR SHfilHKAGE. 
During the process of drying the moisture in clay is brought from the 
interior to the surface, being drawn through the capillary pores, and 



* Formula suggested by Committee on Standard Tests, Amor. Ceramic Society. 
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10 THE CLAYS AND SHALES OF VIRGINIA WEST OF THE BLUE RIDGE. 

evaporates. As the drying proceeds and the water evaporates, the clay 
particles move closer together, until they are in contact, when shrinkage 
ceases. Even then there is still some water left in the spaces between th« 
grains, and, while some of it may evaporate at room temperature, most of it 
is not driven off until the clay is heated above 100° C. 

Highly plastic clays have a higher water of plasticity content; hence 
have to get rid of more water in drying, and consequently they exhibit a 
higher air shrinkage. 

A high air shrinkage is undesirable because of the tendency to warping 
and cracking which it induces; consequently such clays cannot be safely 
used alone, but must be mixed with other materials having a lower air 
shrinkage. This may be accomplished either by mixing in a clay of lower 
air shrinkage, or by adding some non-plastic material such as sand, ground 
flint, or calcined clay. The material used for lowering air shrinkage will 
depend on the character of the product to be manufactured. 

In making common brick sand is sometimes added to the clay, or, where 
the material is of sedimentary, character, different beds in the deposit may 
have a different air shrinkage, so that a mixture of them gives the desired 
results. The shrinkage of fire brick and terra cotta clays is often reduced by 
the addition of calcined clay or ground fire brick. In white ware bodies, the 
high air shrinkage of a ball clay will be counteracted in part by ground 
flint. 

The determination of drying shrinkage may be either linear or by 
volume. In the former case the test bricklets after molding have two marks 
made on them, whose distance apart is carefully measured. After thorough 
drying in the room and hot air bath the distance between the marks is again 
measured, and from these two determinations is calculated the per cent 
drying shrinkage expressed in terms of the original wet length. 

If the drying shrinkage is determined in terms of volume, it is necessary 
to measure the volume of the test piece after molding and drying, and then 
calculate the per cent volume shrinkage in terms of the dry volume. 

The volume shrinkage may be calculated by the formula : 
Vw — Vd 

V.S. = xlOO. 

Vd 
in which 

V. S. = per cent volume shrinkage. 
Vw = Volume wet. 
Vd = Volume dry. 
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The linear shrinkage can be calculated from the per cent volume shrink- 
age as follows : 

V. S. 

L. S. = 1 — ■y'l 1 100. 

100 
in which L. S. = linear shrinkage. 



This test is made for determining the percentage of particles of different 
degrees of fineness which a clay contains. It is usually carried out only on 
the higher grades of material, such as white-ware clays, paper clays, and 
refractory-bond clays. 

The larger-sized particles can be separated by means of sieves, but the 
small ones need to be separated by an elutriation process. In this they are 
sorted or classified by means of a gently flowing rising current of water, 
Very plastic clays contain a high percentage of very fine particles which 
pass through a 200-mesh sieve. 

SLAKTHO. 

This test, which is more often carried out on high-grade clays than on 
low-grade ones, is an indication of the bonding strength of the material, 
since the stronger clays take a longer time to disintegrate. 

It is carried out by thoroughly mixing equal parts of the dry clay and 
potters flint. This mixture is molded into one-inch cubes, which are dried 
first at room temperature, and then at 100° C. When cooled these are 
submerged in water on a screen of four meshes to the inch, and the time 
noted that it takes the cube to slake through the netting. 

STRENGTH OF CLAY. 

Clays of high plasticity usually fire to dense bodies of high strength, 
and such clays generally show a similarly high strength in their unfired 
condition. This strength of the unfired clay may be ascertained by deter- 
mining either its tensile strength or its tranverse strength. 

The tensile strength test is made by molding the clay into briquettes 
similar to those employed in testing cement. These are thoroughly dried 
and then pulled apart in a tensile-strength testing machine. Since the 
briquette when first molded has a cross-section of one square inch, but 
shrinks in drying, it is necessary to measure the cross-section of the briquette 
before testing. From this and the strength as broken the tensile strength 
in pounds per square inch can be calculated. 

■ Report Committee Standard Testing, Amer. Ceramic Society. 
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To test the transverse strength, the clay is formed in bars six inches long 
and one inch square cross-section. These are thoroughly dried first at room 
temperature and then in a hot-air bath at 110° C. After cooling the bars 
are supported on narrow bars 6 inches apart, and pressure applied to the 
upper surface midway between the supports. 

The modulus of rupture is calculated from the following formula : 
Modulus of rupture = 3i weight in lbs. x distance between supports. 
2 x width of bar x thickness of bar 1 . 

The width and thickness of bars are measured before breaking. 

Proper drying is essential to obtain the maximum strength of the clay, 
and it should be dried first about 60° or 70° C, and then at 110° C. It 
should not be allowed to absorb moisture from the air after drying and 
before testing. 

BONDING TEST. 

To determine the bonding power of a clay it is thoroughly mixed with 
equal parts of standard sand and molded into bars as described under 
transverse strength. The strength of the clay-sand mixture may be either 
lower or higher than that of the clay alone as the following figures* will 
show: 

Modulus of Rupture of Some Ball Clays and Bonding Clays, 

Without sand With sand 

English ball clay 378 323 

English ball clay 366 380 

Klingenberg, Germany, A. T. clay 345 381 

Kentucky ball clay 239 234 

Kentucky ball clay 350 362 

Tennessee ball clay 187 109 

Tennessee ball clay 32V 22B 

Tennessee ball clay 387 282 

Southern Illinois clay 338 262 

Northern Mississippi clay 045 326 

A clay of high bonding power is able to carry a considerable quantity of 
non-plastic material. 

COLOR. 

The color of a raw clay is not always an index of the color it will show 
in the fired condition. A ferruginous clay, that is one stained by iron 
oxide, will usually fire to a red or brown color, although such clays some- 
times contain sufficient lime carbonate to make them burn buff. 

* Quoted by Parmalee, The Resources of Tennessee, Vol. IX, No. 2, 1919, p. 187. 
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A white clay often fires to a white color, but may contain sufficient iron 
oxide (which is not evident in the raw material) to make it fire buff. 

A black clay, the color of which is due to organic matter, may fire to a 
white, buff, or red color, a point often difficult to determine in advance, since 
the organic material may mask iron impurities otherwise noticeable. Gray 
clays may fire to different colors. 

Since the color of the fired clay is of importance, it should always be 
noted. 

EIRE SHRINKAGE AND VITRIFICATION. 

Clays in firing undergo important changes in size and porosity, the two 
proceeding more or less parallel. As the clay is exposed to a rising tempera- 
ture it shrinks to a certain point, beyond which it expands. This is 
accompanied by a decrease in porosity to the point of maximum shrinkage, 
after which the porosity increases. 

The stage through which the porosity increases is known as the over- 
firing stage, and terminates in fusion, when the material becomes so soft 
that it is no longer able to hold its shape, and deforms. 

Different clays show considerable variation with respect to the above 
properties. Calcareous clays for example show low fire shrinkage and high 
porosity up to a certain point, beyond which the shrinkage increases rapidly, 
and the porosity decreases rapidly up to fusion. 

Many refractory bond clays on the other hand retain their condition of 
minimum porosity through a wide temperature range before beginning to 
overfire. In other words, they have a long firing range. In firing a clay, 
therefore, it is important to determine the fire shrinkage and the porosity or 
absorption at different temperatures, 

The linear fire shrinkage can be determined by measuring the same 
shrinkage marks that were used for determining the drying shrinkage, and 
is calculated in percentage terms of the freshly molded test piece. It can 
also be calculated from the volume shrinkage (p. 11). 

The porosity can be determined by the following formula : 

™ -._ «■ Saturated weight — dry weight 

Porosity Jo =— r-i ^rr zr~ A r-rr x 100. 

saturated weight — suspended weight 

The test piece is saturated by submerging for 24 hours in water, and 
then boiling for one hour. It is then removed from water, excess of water 
wiped off surface, and weighed. The suspended weight is obtained by 
weighing the saturated piece suspended m water. 
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The absorption is determined by weighing the dry test piece, soaking in 
water for 48 hours, and weighing again. The increase in weight gives the 
weight of water absorbed, and the percentage of absorption is calculated in 
terms of the original dry weight. 

HABDKTBB. 
The hardness of a clay after firing is determined by noting whether or 
not it can be scratched with a knife. Thus it is described as being "steel 
hard" or "not steel hard." 

XTJTEBAXS IN THE CLAYS, 

Few of the clays and shales in the region covered by this report show any 
mineral grains of sufficient size to be visible to the naked eye. Those which 
can be so recognized are usually quartz and mica. The clays associated with 
the gypsum deposits at North Holston contain grains of this mineral. 

A number of the clays and shales were examined under the microscope. 
The microscopic examination showed that kaolinite, hydromiea, and quartz 
were the most abundant recognizable minerals. In addition to these there 
wore noted zircon, rutile, epidote, biotite, muscovitc, plagioclase and 
tourmaline, which occur in very small amounts. One shale showed con- 
siderable calcite, but otherwise this mineral was very scarce in the materials 
examined. 

It cannot be said that any one group of clays differed in any marked way 
from another group. Quartz was common in most of the samples examined, 
but was most abundant in the clays of the flood-plain type. Kaolinite was 
more abundant in the white residual clays of the Cambrian, and in the 
shales, than in the residual clays derived from the Cambro-Ordovician 
limestones of the Valley province. In most of the last named, hydromicas 
were abundant, while in the Cambro-Ordovician shales it was as common 
as kaolinite. 

Not enough "work has been done on the mineralogy of impure clays in 
their raw and fired condition to draw many deductions from the mineral 
composition of the unfired material. It seems probable, however, that 
hydromiea exerts more influence as a fluxing constituent than kaolinite. 

CHEMICAL ANALYSIS. 
In judging a clay for the manufacture of clay products, little attention 
is now paid to chemical analysis, except for special purposes. The reason 
for this is that a chemical analysis gives but little information regarding the 
physical properties of the material. Very few chemical analyses were there- 
fore made for this report. 
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It may be said by way of explanation that high-grade, white-burning 
clays are made up chiefly of silica, alumina, and chemically combined water, 
with a low percentage of iron oxide. The more impure clays contain an ' 
appreciable total quantity of iron oxide, lime, magnesia, potash, and soda, 
which tend to lower the fusing point. The red or brown color after firing is 
due to the content of iron oxide, while buff may be due to a limited amount 
of this ingredient, or to an excess of lime over iron oxide. 

DISTRIBUTION OF CLAYS IN THE APPALACHIAN MOUNTAINS 
PROVINCE. 

Clays and shales are widely distributed in the province covered by this 
report, and they vary considerably in their quality. Since one clay may be 
used for several different purposes, it is not practicable to group them 
according to kinds, but a more satisfactory grouping is by geologic forma- 
tions, under which the clays and shales are treated in this report. 

CAMBRIAN FORMATIONS. 

The Cambrian formations of the region covered by this report form a 
somewhat irregular belt along the east side of the Great Valley province, 
extending entirely across the State. There are also some scattered areas in 
the Alleghany Ridges subprovince in the southwestern part of the State, 
which include the formations known as the Nolichucky shale and the Russell 
shale. 

The shale belt first mentioned has thus far afforded nothing of value to 
the clay-product manufacturer in its fresh condition, but a slight amount 
of weathering may make the material workable (as at Glasgow), and when 
well weathered it yields residual clays that are often of value. These 
residual clays are usually ferruginous, but at several points the shale has 
yielded locally important deposits of white residual clay. The latter are 
represented by a series of white clays found in a belt extending from 
Lipscomb, Augusta County, to Buena Vista, Rockbridge County. Further 
south there are residual clays derived from shale in Wythe County, and 
the yellow and white clays associated with the brown iron-ore deposits. 

The Nolichucky shale and the Russell shale, of southwest Virginia, yield 
plastic materials even when little altered. 

WHITE BESmUAL CLATS OF MIDDLE WESTERN VIRGINIA. 

Along the western side of the Blue Ridge there are a number of 
exceedingly interesting deposits of white and gray white clay, which have 
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been developed to a limited estent. The most northerly one of which we 
have any knowledge, is near Island Ford, but it is as yot undeveloped. A 
second is known near Lipscomb, Augusta County, and was worked a 
number of years ago. Another is southeast of Cold Spring, and is being 
actively worked. One is known close to Lofton, and still another at Pekin 
northeast of Vesuvius. Others are known near Buena Vista, Rockbridge 
County, where they have been worked for some time for the manufacture 
of fire brick. It is probable that additional deposits may occur in the area 
noted. All of these clays occur in the Cambrian shale belt, and are 
undoubtedly of residual origin, but in no case has fresh or nearly fresh 
shale been found in close association with the clay. At Lofton, however, 
the shale is found outcropping on several sides of the clay area, and the 
clay is located directly in the line of strike of some of the shales. In view 
of the fact that the Cambrian shales from which these clays are probably 
derived are of some extent along the northwestern slopes of the Blue Ridge, 
a further careful search should be made for additional deposits. 

A noteworthy fact is that the several deposits of white clay show a 
curious divergence in their physical properties, such as plasticity, fire shrink- 
age, and density of burning. None of the white clays fire white, but to some 
shade of cream or creamy white. 

Descriptions of the several localities follow : 

AUGUSTA COUNTY. 

Lipscomb.— In the area south of Lipscomb and east of Stuarts Draft 
there are many reported discoveries of whitish clay, said to have been found 
in the digging of wells, some of which was reported to have been encountered 
within 8 feet of the surface, but at other times it was found at greater 
depth. The clay showed a variable amount of mottling from iron oxide, 
as well as from sand. Occasionally it is described as being flinty, which 
means probably that it contained pieces of chert. This fact would suggest 
its being residual from limestone, which is not impossible since the area 
in which it lies is mapped as the Shenandoah group of limestones. 

It is also entirely conceivable that the limestone might on weathering 
yield white clay, for while most of the residual clay from the limestone is 
highly ferruginous, the clayey impurities in some limestones may at times 
contain very little iron oxide and hence could yield a white residual clay. 

The only locality in this area where any systematic attempt was 
made in earlier years to extract the white clay is about half a mile southwest 
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of Lipscomb on the J. W. Goode property (Field No. 16"). Here the clay 
was dug at the close of the Civil War and used for the manufacture of 
Bockingham ware by the Virginia Porcelain Company. About 1873-1875 
the Virginia Porcelain and Terra Cotta Company operated the properly, 
while still later a firm known as the Virginia China Clay and Fire Brick 
Company made fire bricks and washed clay to be shipped to the potteries. 

At the present time there are no exposures of white clay visible, and the 
old shaft which had been sunk to work the clay was filled with water. Mr. 
Goode, however, had this cleaned out so that we could make at least a super- 
ficial examination. At a depth of 30 feet a drift was turned off from the 
shaft having a southeast direction, in the face of which was a white clay 
showing a few iron-oxide stains in the cracks. The clay shows a banded 
etmcture consisting of darker-colored (gray) streaks about an eighth of an 
inch thick, and about half an inch apart. If these streaks represent strati- 
' fication, then at this particular point the strike is N. 30° E., and the dip 
20° SE. 

We were informed that, in sinking the shaft, white clay with some 
organic matter was struck at a depth of 8 feet, and that from this depth to 
26 feet white clay with some sandy layers was shown, while below this to 
50 feet the clay was mostly white. At the bottom of the shaft a mixture of 
red, yellow, and blue clay was encountered. 

Near this shaft there is an outcrop of clayey limestone, whose weathered 
surface has a banded appearance much like the banding referred to in the 
white clay. The limestone strikes N. 35" E. and dips 60° S. E. 

Several samples were tested from this property. No. 2138 represents 
the best material, and may be described as a white clay with yellow streaks. 
It is rather fine-grained, containing scattered grains of quartz. Under the 
microscope it shows an abundance of kaolinite scales, but scales of hydro- 
mica and grains of quartz are rather scarce. A few crystals of zircon were 
also present. Some portions of the clay show considerable quartz. No. 2138a 
is a washed sample of the preceding raw material (No. 2138). No. 2194 is 
second-grade clay. 



•This same number is also used to indicate the location of a flood-plain clay, 
ai the two are so close together as to prevent using separate numbers on the scale 
of map used. 
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Physical properties of day : J. W. Goode's property. 

2138 2138a 2194 

Water required 50% 45% 46% 

Plasticity Good Good Good 

Air shrinkage 8.6 9.3 8.8 

Cone 010 

Fire shrinkage 3.4 

Absorption 31.4 

Cone 05 

Fire shrinkage 3.7 

Absorption 31. ft 

Cone 1 

Fire shrinkage 9.7 7.3 8.0 

Absorption 28.1 28. B 23.7 

Fire shrinkage 11.7 11.0 

Atsorption 15.0 15.0 

Cone 7 

Fire shrinkage 11.0 

Absorption 12 , 9 

Cone 9 

Fire shrinkage 16.4 11.3 12.0 

Absorption 7.70 11.6 12.1 

All these clays burn cream white in color, and become steel hard at 
Cone 05. Except in. the shrinkage and absorption at Cone 9, there is not 
much difference between the washed and the unwashed clay, although the 
former is a little less gritty. 

The following additional data obtained by us may be helpful to those 
who desire to prospect this area thoroughly. On the Marshall place, % miles 
southwest of Stuarts Draft (Field No. 17), white clay is said to have been 
found in a well, and in digging a cistern, in a swamp back of the house. 
Indeed it is asserted that the well, which is 64 feet deep, is all in white 
clay with the exception of a few feet at the top. The clay is said to have 
some yellow streaks, and some iron ore was also found in it. 

Two miles east of Stuarts Draft, on the McDanlel place, a well 7 feet 
deep was bottomed in white clay. The samples that were shown us were 
white in color. 

On the Rankin property, owned by W. J. Maupin, there is said to be a 
deposit of white clay southeast of the house. The overburden, which is 
similar to that at the Lofton deposit (p. 20), ranges from 8 to 17 feet in 
thickness. Under this there is an average thickness of 3 to 4 feet of white 
clay with a maximum thickness of 8 feet. It is underlain by yellow and 
chocolate -colored residual clay. 



c ^Google 



VIRGINIA GEOLOGICAL SURVEY. BULLETIN XX, PLATE II. 



(B) Upper portion of same deposit showing character of overburden. 
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BULLETIN XX, PLATB IIL 



(A) Clay pit of Dickenson Fire Brick Co., Buena Vista, Rockbridge County. 



(It) Limestone pinnacles 
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Near here yellow residual clay shows in a stream, and a well put down 
at the time of our visit had penetrated 35 feet of the clay. This material 
(Lab. No. 2173) is very plastic, but is red burning. It had 5.2 per cent 
air shrinkage and burned steel bard at Cone 010. The fire shrinkage at both 
Cones 010 and 05 was 4.6 per cent, and the absorption 39. ~ per cent at the 
lower cone, and 40.3 per cent at the higher cone. 

Cold Spring. — On the mountain southeast of Cold Spring station is an 
old iron mine where residual limonite ore was obtained. A tunnel several 
hundred feet long was run into the pit, which cut through a considerable 
body of white clay (Field No. 18). Following the discovery of this a line 
of test pits was sunk for a distance of 500 or 600 feet in a south of west 
direction from the iron-ore pit, with the result that white clay was en- 
countered in the test pits at depths of 3 to 20 feet below the surface, the 
overburden being mostly wash from the higher mountain slopes. Although 
these test pits were made as early as 1912, very little had been done toward 
developing the clay up to 1915. In the last three years the deposit has 
been actively worked and in 1918, one pit having a maximum depth of about 
60 feet had been excavated, while a second one is being started. These 
pits are 600 feet above the Norfolk & Western Railway at Cold Spring. 

There is no doubt that the material is of residual origin, but there is no 
bedrock exposed near it to show exactly what it might have been derived 
from, although it is probably residual from shale. This is indicated by a 
finely laminated structure which the clay shows in places. Most of the clay 
shows no pronounced bedding, is very dense, and when dry breaks off in a 
splintery manner. It is whitish in color, with an occasional faint pinkish 
tinge, and fracture planes in the upper part of the deposit may show some 
iron-oxide stains. These Btains, however, seem to disappear with depth. 
Under the microscope the clay shows abundant scales of what appears to be 
kaolinite. Hydromica scales are also common, but quartz is scarce. A few 
grains of zircon were noted. 

The clay (Lab. No. 2197) is very smooth, but slakes completely rather 
slowly. The water of plasticity is 39 per cent. Its plasticity is fair, and it 
has an air shrinkage of 5 per cent. When fired it burns to a cream-white 
color, but is not steel hard even at Cone 9, and the curious feature is its 
continuously high porosity, shown by the following firing tests : 

Cone Fire shrinkage Absorption 

010 3.6 32.7 
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This clay shows a curious composition, because of its low silica content, 
which is lower than is called for in kaolinite. It could probably be worked 
into mixtures made up for electrical porcelain or similar wares, its chief 
use is in paper and paint manufacture. 

The composition of the clay is shown in the subjoined chemical analysis: 

Chemical analysis of while clay near Cold Spring, Augusta County. 

Percent 

Silica (SiO,) 43.31 

Alumina ( AI,0,) 39.42 

Ferric oxide (Fe,0,) 2.86 

Magnesia (MgO) 04 

Lime {CaO) None 

Soda (Na,0) 30 

Pota»h (K,0) 25 

Logs on ignition 13.68 

Total 99. 78 

The deposit is now worked by the Cold Spring Mining Company, of 
Baltimore, Md. A track 2.7 miles long, and having grades as high as 17 
per cent, connects the pits with the mill at Cold Spring, a station on 
the Norfolk & Western railroad. The clay is brought down in cars hauled 
by a gasoline engine operating with the aid of a stationary cable. 

The mill is located along the railway at Cold Spring Station. Here 
the clay is ground, dried and then passed through Raymond mills and 
separators. The product, of which over 99% passes 200 mesh, is used in 
the paper, paint, and rubber trade. 

Lofton. — About half a mile northeast of Lofton and about 800 feet east 
of the Norfolk and Western Railway track is a swampy depression (Field 
No. 19) to the east of which is an old residual limonite mine. Underlying 
the swamp is a deposit of plastic clay which has an extent of not less than 
15 acres. In places the clay comes almost to the grass roots, while in others 
there may be an overburden of 6 to 10 feet of sand and rounded cobbles of 
white quartzite, evidently some of the water-borne deposit that covers the 
valley floor in places. No bedrock outcrops in or immediately around the 
clay deposit, but along the railroad track about half a mile southwest of the 
swamp there are a number of exposures of bedrock, which are traceable 
along the track for about one mile. These begin just south of Lofton 
station, and consist of shales, sandstones, and limestones, as shown on the 
sketch map, Fig. 2. These beds strike in general N. 35° E., so that the clay 
is in the line of strike of the shale and sandstone beds just south of Lofton. 
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About 1 mile north of Lofton station, shale and sandstone can be Been 
along the track, but the strike of the beds is north and south. 

The clay deposit is probably of residual character, and while it has been 
tested to a depth of not less than 40 feet no bedrock has been struck. In its 
upper portion the clay is grayish white, but grades downward into a light 
yellowish -brown clay, which has the same texture and feel as the white 
material. 

One cannot avoid the conclusion that the white part of the clay has had 
the iron leached out of it by waters charged with organic acids that seeped 
down into it from the swamp. It should be added that the swamp is wet 
during only a part of the year, and could be easily drained by running a 
tunnel through the ridge on the east to carry the water off into a neighbor- 
ing creek. 

This clay is interesting, because it is one of the important deposits of 
white clay found along the east side of the valley between Basic and Buena 
Vista, but it differs in physical properties from any of the others, the 
difference being chiefly in its plasticity and dense-firing character. 

A chemical analysis of the material yielded the following results: 

Chemical analysts of clay near Lofton, Augusta County. 

Percent 

Silica (SiO,) 52.10 

Alumina (Al,0,t 31.64 

Ferric oxide (Fe,0.) 2.38 

Magnesia (MgO) 58 

Lime (CaO) 10 

Potaah (KjO) 1.88 

Soda <Na,0) 27 

Water (H.O) 10.80 

Total 99 . 75 

The analysis shows fairly high alumina, but a total of 5.22 per cent 
fluxes. 

The clay (Lab. No. 2163) worked up with 47.7 per cent water to a 
mass of excellent plasticity, whose air shrinkage was 8.1 per cent. 

The following are the results of some firing tests : 

Temperature Fire shrinkage Absorption Porosity 

Cone 010 3.37 21.70 42.46 

Cone 1 12.50 6.40 15.56 

Cone 6 16.00 .18 



Cone 9 15 . 00 
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The clay fires steel hard at Cone 08, and develops a creamy-white color. 
The peculiar feature is the remarkably dense-burning character of the 
material, and its very high fire shrinkage. It is this high fire shrinkage 
which would preclude its being used alone, but it could be mixed with some 
white-burning clay of lower fire shrinkage and more open-burning char- 
acter, for wares in which absolute whiteness was not an essential quality. 

White clay is said to occur on the east side of the railroad about 1 mile 
north of Lofton station, but there are no exposures of it. 

In the cut south of Lofton, where the shales are found, small amounts 
of residual clay are observed. They are of no commercial value, but are 
interesting in showing what kind of clay the shale yields on weathering. 
The clay developed here by weathering is mottled white, yellow, and brown, 
with occasionally a little red. The bedrock is not in evidence just here, but 
is probably shale. 

Farther south in the cut there is more of the red clay, with lenses of 
cherty material, and some patches of white clay. Still farther south about 
25 feet, greenish shale appears in the cottom of the cut, and is surrounded 
by banded yellow and brown clay, which has a sharp contact with the shale. 
The shale contains small streaks of white clay. 

The few following figures show the relative physical properties of theBe 
clays : 

2176 3123 2124 

PUiticity Good High Fair 

Water of plasticity 27% 35% 29% 

Air shrinkage * 5.2 7.4 0.8 

Cone 010 

Fire shrinkage 2.3 1.3 1.6 

Absorption , 24.6 27.2 81.1 

Cone 05 

Fire shrinkage 3.0 6.0 6.3 

Absorption 22.8 17.7 lfl.6 

Color burned Red Red Red 

No. 2176. Mottled clay from north end of cut. 

No. 2123. Clay surrounding shale at south end of the cut and 6 feet 
from it. 

No. 2124. Clay within 6 inches of shale. 

There is not much difference between these clays. No. 2176 is more 
sandy, and hence more porous after firing. 

Pekin. — On the T. L. Shelton property, 3 miles up (north) the Norfolk 
and Western Railway track, and northeast of Vesuvius, there is said to be 
a white clay deposit (Field No. 20), which is claimed has been proved hy 
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boring to be 240 feet long and 28 to 30 feet thick. The width of the deposit 
is not known. It lies just above the iron-ore pits. The clay has fair 
plasticity. One sample burned at Cone 9 showed a total shrinkage of 10 
per cent, 18.9 per cent absorption, was steel hard, and of cream-white color, 

* ROCKBRIDGE COUHTY, 

Buena Vista. — Several openings have been made northeast of Buena 
Vista for mining brown iron ore, some of which show yellowish and whitish 
clays. In addition to these an opening has been made about IVi miles 
north of the station by the Dickinson Fire Brick Company (Field No. 30), 
which shows a large mass of white clay, with only a small quantity of asso- 
ciated iron ore (Plate III, A). 

The clay is whitish, and varies from fine-grained to gritty material. 
Scattered through it are occasional chert fragments suggesting that the 
clay has been derived from limestone. The face of clay exposed in the bank 
was about 18 feet high, and a boring made in the center of the pit has 
shown 25 feet additional thickness. Furthermore, borings made to the 
south of the excavation have also shown white clay. The overburden con- 
sists of cobblestones and dirt, and was 2 to 4 feet in thickness, 

The clay may show iron-oxide stains, especially in the upper part, but 
these seem to be due to seepage along joint planes. Mineraiogically it con- 
sists chiefly of kaolinite and hydromica, with considerable quartz. 

One sample tested was of the run of clay as it comes to the mill and after 
it had been ground. This clay (Lab,. No. 2181) was smooth, and worked 
up with 28 per cent of water to a mass of good plasticity, whose air shrink- 
age was 4 per cent. 

The firing tests of the wet-molded brieklets were as follows : 

Cone Fire shrinkage Absorption 
010 3 27.7 
03 1 23.0 
1 4 16.56 
5 6.0 11.70 
D 6.0 12.00 
27 Fused 

The clay gives a fair brick at Cone 010, even though its absorption is 
high, and is nearly steel hard at Cone 03. It burns cream in color. This 
material makes a good fire brick, and is used for that purpose. It could also 
be used in saggers. 

A sample taken from the bank and burned only at the lower cones was 
very similar in its behavior. It required 30 per cent of water for mixing, 
gave good plasticity, and had 4.8 per cent air shrinkage. 
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At Cone 010 the fire shrinkage was per cent, and the absorption 25.8 
per cent, while at Cone 05 the shrinkage and absorption were per cent and 
26.2 per cent, respectively. 

To the northeast of the plant there is a line of pits extending for about 
a mile in a northeast direction. They were all opened for iron ore, but 
every one shows at least some white clay. No large body of clay has been 
exposed at any point. The clays exposed are refractory and could be used 
in fire bricks, saggers, or similar wares. 

One mile north of Buena Vista station, on what is known as Mineral 
Ridge (Field No. 30), a large cut was made in search of iron ore. The 
clay exposed in the walls is mostly of a ferruginous character, but on the 
west side of the cut there is a pocket of white clay, not less than 20 feet in 
thickness, and containing angular chert fragments. The length of the 
pocket cannot be determined as part of it is covered by slide material. It is 
similar in appearance to the clay worked in the pit of the Dickinson Fire 
Clay Company, and shows the same principal minerals when examined 
under the microscope. The physical properties are also similar to those of 
the Dickinson fire clay, as seen by the following few tests made on it. 

Clay (Lab. No. 2183), very smooth; water required, 30 per centj 
plasticity, good; air shrinkage, 4 per cent; Cone 010: fire shrinkage, 
per cent, absorption, 23.8 per cent; Cone 05 : fire shrinkage, per cent, 
absorption, 25.4 per cent; color after firing, cream-white; not steel hard. 

On the east and north side of the cut there is yellowish and more gritty 
clay. It is identical with the preceding one as to water required for mixing 
and plasticity, but differs somewhat otherwise as one might expect from its 
gritty nature. Thus the air shrinkage is only 3.6 per cent, while the 
absorption at Cone 010 was 46.5 per cent, and at Cone 05, 27.5 per cent. 
The clay burns light yellowish-red. The deposit is approximately in the line 
of strike of the other pits. 

Another deposit of whitish clay was seen on the Glasgow property, 
adjoining the Norfolk and Western Railway tracks on the east, about 2 miles 
northwest of Buena Vista (Field No. 31). 

A cut in the railroad near-by shows some white clay and a closely asso- 
ciated, partly weathered dolomite, which may be the parent rock. About 
200 feet south of this on the east side of the track, as already noted, there is 
a small outcrop of whitish clay of exceeding toughness. An area about 40 
feet long and 15 feet wide was tested with the auger, and holes put down to 
a depth of 9 feet, but, owing to the extreme toughness of the material, even 
these were made with difficulty. There also appeared to be granular rock 
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fragments in the deposit. The clay aa a whole was grayish white, but some 
of it was mottled. We have no definite knowledge regarding the areal 
extent of this material, and more test pitting is needed to prove it. It may 
be said that a 70-foot well put down about 100 feet north of where the 
borings were made is claimed to have penetrated 66 feet of whitish clay. 

A few partial tests made on the material show that it is more like the 
yellow clay in the Mineral Ridge pit than like that at the fire-brick works. 

The material (Lab. No. 2154) is gritty, required 38 per cent of water 
for mixing, and had good plasticity. Its air shrinkage was 5.9 per cent. 
At both Cones 010 and 05 it had a fire shrinkage of 1.3 per cent, and the 
absorption was close to 31 per cent. It fired to a light-red color, and is 
probably not a refractory clay. 

The table on p. 27 gives in summarized form the tests made on the 
white residual clays derived from the Cambrian shales. It will be observed 
from these tests that none of them fire white, although they are white or 
gray-white in their raw state. They also show a variation in fire shrinkage 
and absorption. Only one, that from Lofton, fires to a very dense body, and 
in this case the fire shrinkage is too high to permit of the material being 
used alone. 

CAMBRIAN SHALES OF MI DOLE- WESTERN VIRGINIA. 
WATAUOA SHALE. 
The Watauga shale formation, which is Cambrian in age, lies near the 
base and just above the Shady Dolomite of the Cambro-Ordovician section 
along the eastern side of the Great Valley. Although an extensive shale 
formation, outcrops are not very abundant. They can be seen north of 
Basic, around Lithia, and are worked around Glasgow. 

AUGUSTA COUNTY. 

Basic. — Traveling northward from Basic along the line of the Norfolk 
and Western Bailroad there is in the first mile or two evidence of shale rock, 
but most of it is very gritty. In places it has weathered to a residual clay, 
at one of which it can be seen along the road about half a mile north of 
Basic (Field No. 24). The material (Lab. No. 2193) is a very plastic 
residual clay, of red-burning character. It has 5.8 per cent fire shrinkage, 
to 1 per cent fire shrinkage up to Cone 05, and about 20 per cent absorp- 
tion. At best it is to be classed as a common-brick clay. Without borings 
or test pits there is no means of telling how deep the weathered shale 
extends, or what the characters of the unweathered shale are. 
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About one mile southeast of Basic (Field No. 21), where the wagon 
road crosses the Chesapeake and Ohio Railroad, the Cambrian shale 
outcrops along both the wagon road and the railrod. The material is very 
gritty, but not very hard. Its plasticity is very low, and the shale (Lab. 
No. 2265) is not adapted to the manufacture of clay products. Small 
samples can, of course, with care be molded into bricklets, but it would not 
work on a large scale. 

EOCKBEIDOE COUNTY. 

Vesuvius. — In a cut on the Norfolk and Western Railway, just north of 
Vesuvius (Field No. 29), there are greenish-gray fissile shales overlain by a 
varying thickness of cobbly overburden. 

The shale is fairly soft, and breaks off easily into splintery fragments, 
which in part cover the outcrop. It weathers into a clayey material, which 
in places grades upward into a white clay with limonite stains. The shale 
strikes N. 80° W. and dips 40° S. It probably does not extend very far 
west of the railway, as we saw no outcrops of it, while between Midway and 
Vesuvius there are numerous outcrops of the Natural Bridge limestone, 
with an easterly dip. 

The only material in the cut deserving consideration from the commer- 
cial standpoint is the shale, though we have no definite means of knowing 
how much there is because of the mantle of overburden which conceals it. 

The shale (Lab. No. 2165) is gritty, and of very low plasticity, so that 
it could not be worked aloDe. Its average air shrinkage is 5 per cent, and 
it shows 12.3 per cent absorption at Cone 05, with reddish color. If any 
limestone residual clay were worked near here, and it was desired to mix a 
material of lower shrinkage, the shale could be used for this purpose; or if 
there was residual clay over it, probably 25 per cent of shale could be mixed 
with it. It could be used only for brick. 

The slightly-weathered shale (Lab. No. 2175) is somewhat more plastic, 
but still gritty, and has an air shrinkage of 1.8 per cent. Curiously enough 
at Cone 010 it burns to a hard brick with 1.7 per cent fire shrinkage and 
10.4 per cent absorption, while at Cone 05 the fire shrinkage is 3 per cent 
and absorption 7.63 per cent. The color after firing is red. 

Taking the yellow residual clay derived from the shale, this is so 
different that, if there were enough of it to work, it would be greatly im- 
proved by adding some of the fresh or slightly weathered material. It 
(Lab. No. 2164) has good plasticity, but an air shrinkage of 8.2 per cent. 

If fired to Cone 010 the fire shrinkage is 0.6 per cent and absorption 
30.9 per cent, while- at Cone 05, with 5.7 per cent fire shrinkage, the 
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VIRGINIA GEOLOGICAL SURVEY. BULLETIN NX. PLATE V. 



(R) General view of kilns of the Glasgow Clay Products Corporation, near 
Glasgow, Rockbridge County, Virginia. ( Photo by Glasgow Clay Products Cor- 
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absorption is still high, namely, 25. G per cent. Its absorption is too high to 
use the material alone, even if there is enough of it. 

Lastly the whitish clay with iron-oxide stains (Lab. No. 2174) burns 
red, like the others, and has good plasticity, but low air shrinkage, namely, 
2.4 per cent. It shows no shrinkage at Cone 010 and 4.4 per cent at Cone 
05, while the absorption at these two cones is 16.8 and 17.8 per cent, 
respectively. 

Buena Yisfa. — Efforts were made to ascertain the value of Cambrian 
shales east of Buena Vista, but few outcrops were found. What little was 
observed is hard and gritty. 

Glasgow. — The Watauga shales (Field No. Ill), are being utilized at 
this locality by the Glasgow Clay Products Corporation for the manufac- 
ture of common brick. The geologic relations are shown in the sketch 
section Fig. 3, from which it will be seen that the northwesterly dipping 
shales are associated with the Shady limestone. 




Fig. 3. — Generalized section from brick plant of Glasgow Clay -Prod nets Corpora- 
tion near Glasgow south to Blue Ridge Mountains, showing relations of Cam- 
brian shales used for brick -making. 

The shale which is quarried on the south side of the river is of purple, 
yellow and buff color, and has been more or less softened by weathering, 
this change extending to a depth of at least 50 feet. 

Several cuts have been excavated in the shale, and these are aligned 
along approximately a northeast-southwest direction. The northeast cut in 
April, 1920, was 250 feet long, 100 feet wide, and had a maximum depth 
of 50 feet; the strike of the shales here is N.50°E. and the dip 
N.40°-50°N'.W. Purple shales predominate in this opening. 

The southwest cut is about 100 feet long, 50 feet wide and 20 feet deep, 
the strike and dip of the shales being the same as in the northeast cnt. The 
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character of the shales is also the same, except that approximately i feet 
of limestone beds are interbedded with the shale at a depth of 10 to 12 
feet. The limestone is discarded. 

The shale is fairly plastic when ground and mixed with water. Its air 
shrinkage is 2 per cent and tensile strength 31 pounds per square inch. 
It fires to a red color, and gives a good brick, but has a rather short firing 
range. The fire shrinkage at Cone 05 is 5 per cent and absorption 7.1 
per cent. The clay is overtired at Cone 1. 

It gives a good brick, but is of doubtful value for fireproofing. 

The shale from the open cuts (Plate V, A), is taken to the works across 
James River by means of a tram and cable way, and delivered to the storage 
Bhed. It is ground in dry pan, tempered in pug mill, and molded in stiff- 
mud machine. From this the molded bricks pass through drying tunnels, 
and are then fired in circular down draft kilns (see Plates IV and V, B). 
The plant has an annual capacity of ~ to 8 million brick. 

BOTXTOTOT COUMTT. 

Lithia. — Along the wagon road about one mile both north and south of 
Lithia (Field No. 48) there are outcrops of red, brown, and dark gray 
shale. It (Lab. No. 223~) appears hard, and not very promising, but, 
nevertheless when ground up and mixed with 18 per cent of water, it gives 
a mass of very fair plasticity ; indeed as much so as some shales that are 
worked through a stiff-mud machine. The air shrinkage is low, 3 per cent, 
as is the tensile strength, which is only 25 pounds per square inch. Never- 
theless the material can be molded without much difficulty, because, al- 
though granular, the fine particles are very sticky. It was fired with the 
following results : 



Fire shrinkage 


Abeorptic 


Per cent 


Percent 





Too soft 



6 Overtired and swelled 

The clay has a rather short heat range, hut it burns to a hard brick of 
rather low absorption at Cone 05. The color after burning is red. It could 
be used for brick and probably hollow blocks. 
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CAMBRIAN SHALES OF SOUTHWEST VIRGINIA. 
NOIICHTFCKT SHALE. 

This formation occurs in southwest Virginia, both in the Valley region 
proper and west of Moccasin ridge. As a whole the formation is described 
by Bassler a as a calcareous greenish to olive shale and shaly limestone 
reaching a maximum of 400 feet in thickness. The occurrence of the lime- 
stone beds seems to be somewhat irregular, so that at times considerable 
shale could be excavated without having to throw out a very large amount 
lof lime rock. While the formation is somewhat widely distributed in 
southwestern Virginia, it is not always well located for working, even if 
otherwise desirable. 

We sampled it at only two localities, namely, near Blacksburg, Mont- 
gomery County, and near Castlewood, Russell County. 

MONTOOMEET COUNTY. 

Blacksburg. — Two miles west of north from Blacksburg, on a branch of 
Toms Creek, and half a mile north of the Broce house (Field No. 60), the 
Xotichucky shale can be seen outcropping in the hill along the road, with a 
probable width of between 100 and 150 feet. It can also be traced south- 
west along the strike to the next wagon road. Where exposed it is a hard, 
fine-grained, smooth shale, free from limestone layers, and covered by about 
6 feet of residual clay. When examined under the microscope the shale 
appears to be made up chiefly of grains of calcite and hydromica, with a 
little quartz. The limestone outcrops just north of the shale and has about 
10 feet of residual clay overburden. Only the shale was tested. 

This (Lab. No. 2300) gave a mixture of moderate plasticity with 17 per 
cent of water. The air shrinkage was 3.2 per cent, and the average tensile 
strength 40 pounds per square inch. The fire shrinkage at both Cones 010 
and 05 was per cent, and the absorption 19 per cent. It gave a speckled 
pink brick that was too soft at Cone 010, but of fair hardness at Cone 
05. At Cone 1 the absorption was similarly high. The clay would no doubt 
give much better results if mixed with 15 or 25 per cent of the overlying 
clay. The light spots in the clay are probably due to calcareous material. 
The shale, if mixed with the residual clay, could be used for brick if 
properly fired. 

of Virginia west of the Blue Ridge, Va. 
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BVSBEIX COUNTY. 

Castlewood. — About Sy 2 miles north of Castlewood, on a horseshoe curve 
of the wagon road to Dante, there are several good exposures in the Noli- 
chucky shale (Field No. 88). Here it shows as a fissile brown shale, with 
occasional limestone bands, but not enough to interfere with the utilization 
of it. The shale crosses both bends of the horseshoe and appears on the 
other side of the hill, there being apparently a considerable quantity of it. 

Where the sample (Lab. No. 236?) was taken the outcrop was about 200 
feet long and 15 to 20 feet high. At each end of the section the material is 
more sandy. The haul from here to Castlewood is nearly all downhill. A1-* 
though the shale is very hard it makes a fairly plastic mass when ground up 
with water. The tensile strength, 25 pounds per square inch, is not high; 
the air shrinkage, 3.7 per cent, is low. 

One sample was put through the stiff-mud machine, and flowed through 
the die without any trouble, which was contrary to what we expected from 
the physical nature of the raw material. There is evidently considerable 
lime scattered through the shale, for the stiff-mud bricks fired at Cone 
010 had disintegrated in the laboratory in about 3 days, due to the hydra- 
tion ot the lime specks. Those that were fired at Cone 05 were steel hard, 
deep pink in color, and did not slake. A wet-molded bricklet fired at Cone 1 
had 1.5 per cent fire shrinkage, and 10.5 per cent absorption. 

The shale can be used for brick if fired sufficiently hard, but it is 
inferior to the shale of the Russell formation found along the railroad. 

The Nolichucky shale is found to the southwest in the area of the 
Bristol folio of the United States Geological Survey. Thus a narrow band 
of it is crossed by the Norfolk and Western Railway about a mile or so 
northeast of Bristol, and also by the Virginia and Southwestern Railway 
southeast and northwest of Abrams Falls. In the vicinity of Abrams Falls 
the formation consists of calcareous shale and beds of impure shaly lime- 
sione. The shale is blue when fresh, but weathers readily to yellow, green, 
and brown. 

RUSSEIJ. FORMATIOH. 

This is best exposed in Russell County. It is said to consist generally 
of alternating thin bands of shale, sandstone, and impure limestone of 
various colors, but with a prevailing tint of red or reddish- brown. The 
upper part of the formation is a thick bed of brown, slightly calcareous 
shale, which gradually passes into the mixed beds described above. The 
beds show numerous minor crumplings, hence their thickness is difficult to 
determine. 
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One of the most accessible areas is a belt lying on the northwest side of 
the Norfolk and Western Railway, beginning at Castlewood and extending 
northwestward past Kiser, Russell County. Another belt extends in a 
northeast-southwest direction across Scott County, and lies mainly on the 
northwest side of the railroad running northeast from Clinchport. A small 
area also lies about half a mile northwest of Witten Mills, Tazewell County, 
on the Clinch Valley branch of the Norfolk and Western Railway. 

Samples of the shale were taken at two localities, namely, Kiser and 
Honaker in Russell County. The tests made on them show that they can 
be utilized in the manufacture of brick. 

RUSSELL COUNTY. 

Kiser, — The shale exposed in the cuts at Kiser (Field No. 89) is much 
crumpled, and so glossy that it has a Bchist-like appearance. It does not 
weather down easily, and often may not furnish enough soil for grass. 
However, when the shale (Lab. No. 2361) is ground to pass a 20-mesh 
sieve, and mixed with 21 per cent of water, it gives a mass of moderate 
plasticity, whose air shrinkage is 3.3 per cent, and average tensile strength 
23 pounds per square inch. 

The fire tests were as follows: 



Fire shrinkage 
0% 
1.7 


Absorptior 
13.8% 
7 4 


4.7 
1.7 


3.6 
Over fired 



The shale fired to a red color, and was steel hard at Cone 05. 

The same material was also tried dry press with good results, for at 
Cone 05 it gave a brick with 1.3 per cent fire shrinkage, and 10 per cent 
absorption, while at Cone 2 the absorption was 3.6 per cent. 

Carterton. — Here the Russell shale is also exposed, there being a cut at 
the station about 200 feet long and 40 feet high (Field No. 90). It con- 
tains a bed of unbroken limestone, which could easily be removed in mining. 
No sample was tested. 

Castlewood. — Here again the shale outcrops in the railway cut (Field 
No. 91), and is practically identical with the Kiser material. It is not in a 
good location to work and was not sampled. 

Honaker. — The Russell shale can be seen on the main road about a 
quarter of a mile northwest of Honaker (Field No. 92) in a cut about 15 
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feet deep, but it is quite gritty. The sample (Lab. No. 2365) collected here 
developed so little plasticity even after fine grinding that the test was 
carried no further. 

CAMBRO-OHDOVICIAN FOHMATIOHS. 

The Cambro-Ordovician rocks, including the Shenandoah Group of 
limestones and shales, form the floor of the Great Valley. They extend 
entirely across the State in a general northeast-southwest direction forming 
an important belt of rocks parallel to and immediately west of the Blue 
Ridge. 

Berry ville, Winchester, Harrisonburg, Staunton, Lexington, Roanoke, 
Radford, Wytheville, Abingdon, and Bristol are situated in this belt, but the 
more exact outline of the area can best be understood by reference to the 
geologic map of the State. The rocks of this group consist of limestones 
:u:d shales, with the former predominant. The limestones as such are, of 
course, of no value for the manufacture of clay products, but the residual 
clays derived from them are useful. 

The shales, of which there are several, yield in all cases a residual clay 
that can often be used iu the manufacture of clay products. In some in- 
stances the shales can be utilized in 'their nearly fresh state. Of these we 
have (a) the Watauga ("Buena Vista") shale found chiefly along the east 
side of the Great Valley, (b) the Athens shale found only in southwestern 
Virginia, (c) certain shaly members of the Natural Bridge limestone 
which are prominent in the region between Roanoke and Buchanan. The 
last named are not very promising in their fresh condition, but yield a tough 
residual clay, which will stand the admixture of a considerable amount of 
ihc fresh shale; (d) the Nolichucky and Russell shales of southwest 
Virginia, and (e) the Martinsburg shale of northern and west central 
Virginia. 

The shales of Cambrian age have been discussed in the preceding pages. 
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The correlation of the shale and limestone members of the Cambro- 

Ordovician formations in northern, west-central, and southwestern Vir- 
ginia ■ may be tabulated as f oIIowb : 





Northern Virginia 


West-Central Virginia 


Southwestern Virginia 


3 


Martin si n irsr shale 


Martinsburg shale 


Sevier shale 


1 


Chambersburg limestone 


Liberty Hall limestone 


( Moccasin limestone 
( Athens shale 


Stones River limestone 


Murat limestone 


Chickamauga limestone, 
including Holston 




Beek man town limestone 




Knox dolomite 




Conococheague limestone 


Natural Bridge limestone 


Nolichucky shale 




El brook limestone 




Honaker limestone 




Waynesboro shale 


Watauga shale {"Buena 
Vista") 


Watauga shale 


Tomstown limestone 


Shady limestone ("Sher- 


Shady dolomite 




Harpers shale 


Hampton shale 


Hampton shale 



The Cambrian and Ordovician materials are taken up separately with 
the exception of the clays associated with the Shenandoah group of lime- 
stones. 

RESIDUAL CLAT3 FROM CAMBRIAN SHALES IN GREAT VALLEY PROVINCE OF 

SOUTHWEST VIRGINIA. 

S0AN0KE COUNTY. 

Rorer Mines. — These brown-ore mines lie 3 miles south of Roanoke 
(Field No. 55). The limonite is mostly in iron-stained clay and sand, but 
there are streaks and bunches of gray clay, the latter sometimes 6 feet in 
diameter. 

The material (Lab. No. 2369) is plastic and buff-burning, but there is 
hardly enough to make it worth working. If pockets large enough to work 
were found, it might possibly be used in saggers, or sold to steel works. 

PULASKI COUNTY. 

IHn-'issne. — The Cambrian shales underlie the Cambro- Ordovician lime- 
stones, and in Pulaski and Wythe counties form a belt together with the 

* Based on data of the State and Federal Surveys. For west-central Virginia 
see Campbell, II. D., Amer. Jour. Science, 1905, (4) XX, pp. 445-447. 
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Erwin quartzite and Unicoi sandstone lying between the limestones on the 
northwest and the pre-Cambrian granites and gneisses on the southeast. 
In the vicinity of Hiwassee and Foster Falls they lie quite near the rail- 
road. These shales, when fresh, appear quite hard and gritty, so that they 
are of no value for making clay products, but weathering softens them 
down to a smooth plastic material which may show a variety of colors. 

A good section of the fresh shale is seen about half a mile northwest of 
Radford Furnace, Pulaski County (Field No. 64), where the hard, steep, 
east-dipping beds of different colors can be observed. This material (Lab. 
No. 2121 ) is too gritty and develops no plasticity. A still better section of 
the hard shales and associated limestones is seen along Mack's Creek. 

A good example of the weathered material can be seen along the road 
from Hiwassee station leading over the ridge to the Hibernia mine, a mile 
southwest of Hiwassee (Field No. 65). The material (Lab. No. 2118), 
although still showing the bedding of the shale, is soft, but dense. It is 
gritty in places, and, while mostly of a deep red-brown color, contains occa- 
sional streaks of yellow. The material worked up with %1 per cent water to 
a" mass of high plasticity. It had but 25 pounds tensile strength when dried. 
The air shrinkage was 4.6 per cent. Burning tests gave the following 
results : 

Cone Fire shrinkage Absorption 

010 .i 17.4 

05 1.0 17.4 



The clay burns red, is not steel hard until between Cones 05 and 03, 
and begins to overfire at Cone 3. 

It should make a good brick at Cone 05. 

In places the shale has decomposed to a very smooth, fine-grained red 
or yellow clay, having the character of ocher, and at one time a factory was 
erected one mile southwest of Hiwassee to utilize the material for mineral 
paint. 

In addition to the Cambrian shales just referred to there are white and 
yellow clays in some of the brown iron-ore pits ; the pockets of this material 
being similar to those described near Ivanhoe (p. 49). 

As numerous inquiries have been made regarding these, a few localities 
observed may be mentioned. They are : 

Hibernia mine, about one mile southwest of Hiwassee (Field No. 65). 
Here we have a grayish-white sandy clay (Lab. No. 2024), with yellowish 
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mottlings exposed in the southwest wall of the old pit. The mass as exposed 
is probably 20 feet high and 40 feet long, but it is not known how far it 
extends into the bank. It seems to overlie the ore. Another mass is a 
shaly clay of yellowish-white color (Lab. No. 2053) which dips west of 
south and is said to underlie the ore body. No accurate estimate can be 
made of it. A few preliminary tests were made on these materials and are 
given below : 

No. 2024 No. 2053 

Plasticity Fair Fair 

Water required 27% 34% 

Air shrinkage 5% 5.1% 

Cone 010 

Fire shrinkage .7 

Absorption 21.6 31.6 

Cone 05 

Fire shrinkage .6 2.7 

Absorption 10.4 29.4 

Cone 1 

Fire shrinkage 4.3 

Absorption 12,7 

Fire shrinkage 7.3 

Absorption 8.4 

Cone 6 

Fire shrinkage 8.6 

Absorption 7.4 .... 

Color burned Buff Pink 

Steel hard cone 1 05 

The clay might be used in stove brick or saggers, but the supply is not 
large. 

WYTHE COUKTT. 

Foster Fails. — There are several exposures of yellow and white clays ex- 
posed near the southwest end of Dry Pond Mountain, and about 2 miles 
southeast of Foster Palls (Field No. 68), but they are all of limited extent 
and require test pitting or boring to determine their extent. They are 
similar in appearance to those found in the iron-ore pits to the southwest. 

One of these deposits is exposed in the creek bottom on the southwest 
base of the mountain. Under the microscope it shows abundant grains of 
hydromica. Kaolinite and quartz are common. Grains of tourmaline, 
zircon, and titanite are present, but they are scarce. It (Lab. No. 2144) is 
white with yellow streaks. The clay is highly plastic, and fires to a cream 
color at Cone 1. The air shrinkage is 3.8 per cent. The fire shrinkage at 
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Cones 010 and 05 is zero, while at Cone 1 it is 7.4 per eent. The absorption 
at these three cones is 30, 30.4, and 13 per cent, respectively. The exact 
quantity of the material is unknown. 

Another outcrop oE red and yellow clay (Lab. No. 8145), exposed for 
a distance of 20 feet in the same branch, is so sandy that even at Cone 05 
it does not fire to a hard body, but could probably be mixed with the 
preceding for use. Near here is an abandoned iron-ore pit, but the clay in 
it (Lab. No. 2143) is all red burning. 

To the southwest of the ore pit in another branch is a large quantity of 
red clay, which shows a shaiy structure and is red burning, but this grades 
into a yellow and white clay (Lab. No. 2097), which fires cream-white at 
Cone 05 with 27.9 per cent absorption. 

Some of the residual clay of this area is very fine-grained and is said to 
make a fair grade of ocher. 

RESIDUAL CLAYS FROM CAMBRO-ORDOVICIAN LIMESTONES. 

The Cambro-Ordovician limestones weather to a ferruginous plastic 
clay, which sometimes is exposed in natural or artificial cuttings, but at 
others, although present, may be covered by a growth of vegetation. 
Samples were collected at a number of localities where the material is 
exposed. Similar clays will no doubt be found at many other places by test 
pitting or boring. Owing to the irregular thickness the clays should in 
every case be carefully prospected. 

CLABKE COUNTY. 

Bemjville. — This town lies in the middle of the limestone belt, and con- 
siderable residual clay of red and yellow color overlies the limestone. Small 
samples for preliminary tests were taken from several localities where there 
were good exposures. One of these was 3 miles southeast of Berry ville 
(Field No. 3) in a cut along the road. The material is red and yellow 
residual clay, of good plasticity, and not gritty, which, under the micro- 
scope, is seen to consist chiefly of hydromica, kaolinite, and quartz, with 
rather common grains of biotite. It required 34 per cent of water to work 
it up, and it had 7.9 per cent air shrinkage. The clay (Lab. No. 2217) 
burns to a good red color and is steel hard at Cone 05, hut even at Cone 010 
it would make a fair brick. The fire shrinkage at the lower cone is per 
cent, and absorption 21.0 per cent, while at the higher cone the fire shrink- 
age is 6.4 per cent, and absorption 7.4 per cent. There seems no reason 
why this should not make a good brick. 
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Between this point and the Shenandoah River there are some shaly beds 
in the limestone, but they are of doubtful value in their unweathered con- 
dition, and they may be of limited extent. 

A short distance south of the above locality are cuts showing residual 
clay derived from shaly layers in the limestone. This material, which is 
similar in mineral composition to 2217, is yellowish -brown, plastic, and 
smooth. It {Lab. No. 2218) worked up with 20 per cent water, and had an 
air shrinkage of 7.2 per cent. At Cone 010 flic fire shrinkage was .3 
per cent, and absorption 20.2 per cent. At Cone 05 these values were 
4.7 per cent and 11.3 per cent, respectively. It is, therefore, not quite as 
dense burning as the preceding clay, but would make a good brick material, 
for it gives a good red body after burning, and becomes steel hard at 
Cone 05. 

SHENANDOAH COUNTY. 

Strasburg. — In the region northwest and west of Strasburg the lime- 
stone seems to lie quite close to the surface, with little residual clay, and 
the same appears true for a distance 2 to 3 miles north of Strasburg. Just 
northeast of the town (Field No. 5) there is an old brickyard which used 
to work the residual material and made stiff-mud bricks from it. This clay 
(Lab. No. 2220) had excellent plasticity, and worked up with 26 per cent 
of water. The bricklets made from it had 6.7 per cent air shrinkage. At 
Cone 010 the fire shrinkage was per cent, and absorption 18.6 per cent, 
while at Cone 05 these values were 2.4 and 12.4 per cent, respectively. The 
bricklets were steel hard at Cone 05. There seems no objection to using 
this for making a good common brick. 

WARBEN COUNTY. 

Front Royal. — Front Royal lies in a fiat valley with the hills rising 
rather abruptly to the south, and there are no good clay exposures near 
town, at least, in the valley road cuts. The hill roads show clay cuts, but 
the "material appears to be of doubtful value. Clay shows in a few small 
railroad cuts between Riverton and Front Royal, but it is mostly stony. 

Riverton. — There are many limestone exposures, but residual clay does 
not appear to be abundant. One of the best cuts exhibiting clay is imme- 
diately back of Riverton station (Field No. 4). This (Lab. No. 2219) is a 
reddish-brown clay containing abundant grains of quartz, with considerable 
kaolinite and hydromica. A little tourmaline and zircon are present. The 
material is smooth and of excellent plasticity. It worked up with 27 per 
cent water, and had 7.3 per cent air shrinkage. At Cone 010 the fire 
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shrinkage was per cent, and absorption 17.4 per cent, while at Cone 05 
these were, respectively .7 and 15 per cent. The clay barns red and becomes 
steel hard at Cone 05. It could be used for common brick. 



ROCKIITOHAM COUNTY. 



Ellcton. — This town lies on the eastern edge of the Cambro-Ordovician 
belt, which extends along the eastern side of Massanutten Mountain. There 
is not much residual clay in evidence, as much of it appears to be covered 
by wash, which may have some of the residual clay mixed with it. Some of 
this is well shown l 1 /^ miles southeast of Elk tori station (Field No. 10). 
The material (Lab. No. 2221) is a gritty, pebbly clay of fair plasticity, 
which works up with 22 per cent of water, and has 5.2 per cent air shrink- 
age. At Cone 010 the fire shrinkage is .3 per cent, and absorption 17 per 
cent, while at Cone 05 it is practically the same. It is nearly steel hard at 
Cone 05 and burns red. This clay could be used for brick, but is not as 
good as the residual material, free from wash. 

Harrisonburg. — Residual clay can be obtained at a number of points 
around Harrisonburg, and it has been utilized in a small way. The location 
is favored by being at the intersection of two railways. One residual 
deposit formerly worked lies half a mile north of town. 

At C. C. Conrad's yard, half a mile northeast of Harrisonburg (Field 
No. 11), the residual clay is used for brick. The plant is very simple, the 
brick being hand-molded, sun-dried, and burned in a scove kiln, which does 
not give a very hard product. If properly fired the clay will make a good 
brick. Here there are two clays, namely, an upper one referred to as top 
soil (Lab. No. 2223) and a lower one or red clay (Lab. No. 2222). These 
are quite different in their properties, as can be seen by comparing the two 
sets of figures given below ; 





Plas- 
ticity 


Water 


Air 
shrinkage 


Cone 010 


Cone 05 




Fire 1 Ab- 
shrinkage sorption 


Fire 
shrinkage 


Ab- 


Top soil 

Red clay . . . 


High 
High 


27 
25 


5.3% 
8.2% 


.3 | 21.2 
.7 15.7 


.3 
4.0 


22.2 
10.7 



The clay gives a denser body, while the top soil being more gritty gives 
a more porous body of lower shrinkage. The two, therefore, make a good 
mixture. Both fire red. 
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One-half mile east of Harrisonburg is Billheimer's yard (Field No. 12), 
which was operated up to about 1914. The residual clay here (Lab. No. 
2224) is yellow to red and plastic. It had 8.3 per cent air shrinkage when 
tested in the laboratory, and burned to a good red brick. At Cone 010 the 
lire shrinkage was .3 per cent, and absorption 23.6 per cent, while at Cone 05 
the fire shrinkage was 6.3 per cent with an absorption of 18 per cent. The 
brick 18 hard even though its absorption is not very low. 

Dayton. — Stiff-mud brick are being made at this locality by Shrum 
Brothers (Field No. 13). The material (Lab. No. 2225) is residual from 
the Cambro-Ordovician limestone, but has probably been reworked a little 
by rain wash. There are also some shaly streaks in it. The clay shows red, 
black, and brown varieties, and these are more or less mixed. It possesses 
excellent plasticity, and works up with 29 per cent of water. The air 
shrinkage is 7.7 per cent, and the average tensile strength when air dried is 
247 pounds per square inch. At Cone 010 the fire shrinkage is per cent, 
and the absorption 20.8 per cent, while at Cone 05 there is 4 percent fire 
shrinkage, and 10.8 per cent absorption. Fired at Cone 05 the clay makes 
a good hard brick of red color. It also worked well dry press. 



AUGUSTA COUNTY. 

Stuarts Draft. — The residual clays from the Cambro-Ordovician lime- 
stones underlie portions of the Valley bottom, and are exposed at several 
places north of Stuarts Draft. They closely resemble those derived from 
similar rocks to the north and south of Stuarts Draft, but may vary some- 
what in their physical characters from place to place. 

The following partial tests of two from north of Stuarts Draft (Field 
No. 112) show some difference: 





Lab. No. 2136 


Lab. No. 2137 


Water of plasticity 


27% 
High 

7.7 

a. 40 
0.00 

8.70 

3.8!) 

Cone 010 

Red 


27% 
High 
7.4 

3.4 


Air shrinkage 

Firing tests: 
Cone 010 
Fire shrinkage 


Cone 05 

Fire shrinkage 


0.0 


Steel hard 

Oolor 


Cone 010 
Red 
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Both clays fire to a good brick at Cone 010, but, as will be seen from 
(he tests, the No. 2136 fires to a denser body than No. 2137. 

Staunton. — Lying chiefly west of the city is a broad area underlain by 
Cambro-Orodvician limestone, which yields residual clay at different points. 

One mile northeast of Staunton is the brick plant of T. J. Lohr (Field 
No. 22), in whose bank the residual clay has been dug to a depth of 2 to 3 
feet. The clay (Lab. No. 2272) is of red and yellow color, very smooth and 
plastic, but in places may be quite gritty due to the presence of chert frag- 
ments derived from the limestone. The water of plasticity is 33 per cent, 
and the air shrinkage 7 per cent. In firing it gave an excellent brick at 
Cone 05, although the color is not very deep and the absorption somewhat 
high, due partly to the low fire shrinkage. Thus at Cone 010 the fire 
shrinkage was per cent, with an absorption of 22.5 per cent, while at 
('one 05 these values were 1.3 and 20.3 per cent, respectively. Only hand- 
molded brick have been made at this plant. 

At another point 1*4 miles west of the city (Field No. 23) a small 
yard has been utilizing the upper 3 feet of gray and brown, somewhat 
sandy residual clay (Lab. No. 2273). This is somewhat similar to the 
preceding, but burns a little denser. 

The clay required 29 per cent of water for mixing, and had 6.7 per cent 
air shrinkage. At both Cones 010 and 05 the fire shrinkage was zero, the 
absorption at the former cone being 19.5 per cent, and at the latter 18.2 
per cent. At Cone 1 the fire shrinkage is 4 per cent. The clay does not 
give a very hard brick at Cone 010, but makes a good one at Cone 05. 

XOGKBBIDGZ COUNTY. 

Buena Visia — Lexington area. — The Cambro-Ordovician rocks under- 
lie a broad area in Rockbridge County, but the country is rather hilly, and 
hence the deposits, if worked, should lie as near to the railroad as possible. 
The Norfolk and Western Railroad traverses the eastern edge of the belt, 
and the Baltimore and Ohio Railroad the center as far as Lexington. The 
Chesapeake and Ohio Railroad extends eastward from Lexington to the 
eastern edge of the county and parallels the Norfolk and Western line in 
a general southwesterly direction. 

There are in this county two limestone formations of some importance, 
namely, the Liberty Hall and the Natural Bridge. The former, although 
thin bedded and argillaceous, does not seem, on weathering, to yield as 
plastic a clay as the latter, nor were the deposits as heavy as those derived 
from the Natural Bridge formation. 
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Some of the shaly limestone (Lab. No. 2159), as exposed in the second 
railroad cut north of Fairfield, was tried, but found to have practically no 
plasticity even when ground very fine. 

The Liberty Hall limestone area was crossed in two sections between 
Buena Vista and Lexington, but few deposits of residual clay derived from 
it were noticed. One was located 2 miles east of Lexington (Field No. 32), 
and, while the locality was not favorable for a brick plant, a sample was 
tested because it afforded a good opportunity to obtain some residual clay 
from this formation. 

The clay (Lab. No. 215'?) collected from this deposit worked up with 
25 per cent of water and showed good plasticity. Its air shrinkage was 
6.6 per cent, and average tensile strength 129 pounds per square inch. 
The soft -mud bricklets gave the following results on firing : 

Cone Fire shrinkage Absorption 

Percent Percent 

010 1 18.4 

05 1 14.8 

03 3 8.0 

Even at Cone 010 the clay burned steel hard and gave a good ring. It 
fired all right up to Cone 03, at which it showed a tendency to develop 
surface cracks. The clay fires red. It should make a good brick, and would 
probably work iu a stiff-mud machine. 

The Natural Bridge limestone underlies a much wider area, and lies 
nearer to the railroads than the Liberty Hall limestone. It also seems to 
yield more residual clay. 

One good section of clay is exposed along the Norfolk and Western 
Railroad about two miles due north of Buena Vista (Field No. 33). It is 
yellow and brown, and very plastic. The physical properties of this 
material (Lab. No. 2155) were as follows: 

Water of plasticity 28% 

Plasticity Very good 

Tensile strength, lbs. per sq. inch 55 

Air shrinkage fl . 7 

Fire tests: 

Cone Fire shrinkage Absorption 

010 0% 22.8% 

05 25.4 

03 3.4 23.4 

1 3.0 17.0 

3 3.6 17.0 

5 3.8 IS. 2 

7 3.6 16.0 

3.6 15.6 

Color after firing R«l 

Steel hard Cone 010 
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This clay shows a very uniform fire shrinkage from Cone 03 to 9, with 
little decrease in absorption. It could be used in common-brick manu- 
facture, and, as there are several other cuts near-by, there may be consider- 
able available clay in the area. 

North of Buena Vista around Riverside the clay exposures are not as 
extensive. Residual clay is exposed between Buena Yista and Loch Laird, 
southwest of Loch Laird on the road to Mechanicsville, and southward from 
Mechanicsville to Buffalo Forge (Field No. 34). The extent of these 
deposits has not been tested. At Buffalo Forge the clay is derived from 
shaly limestone. 

The Buffalo Forge clay (Lab. No. 2156), although smooth feeling and 
very plastic, is also very sticky. The air shrinkage is not over 7.4 per cent, 
but it cracks badly in drying. Moreover, at Cone 010 its absorption is 27.2 
per cent, so that this type of material is ntot to be recommended for brick. 
On the east side of the river there is- little show of residual clay. 

At Midvale (Field No. 35), north of Buena Vista, residual clay is well 
exposed in the road cuts leading from White Creek.' It is somewhat 
similar to that along the railroad 3 miles north of Buena Vista (Lab. No. 
2158). It has good plasticity, works up with 21 per cent water, and has 
6.6 per cent air shrinkage. 

At Cone 010 the fire shrinkage is .3 per cent, and absorption 19.8 per 
cent, while at Cone 05 the fire shrinkage and absorption are, respectively, 
1 and 19.6 per cent. The clay at Cone 05 gives a good, hard, red brick. 

BOTETOVKT OODMTT. 

Nace. — Associated with the brown iron ores derived from the Cambro- 
Ordovician rocks there are often bodies of whitish or yellowish white clay, 
which are more refractory than the associated ferruginous ones that occur in 
greater abundance. 

At the No. 4 mine of the Houston Iron Company (Field No. 44), 1 mile 
southeast of Nace, there is a considerable quantity of the ferruginous clay 
exposed in the abandoned ore pits. The associated clays, however, are 
rather unique, for scattered through the ferruginous clay are bodies of a 
red, yellow, and white mottled clay which is very dense, fine-grained, and 
exhibits a splintery fracture when dry. The ground color is the white, 
while the blotches in it are 2 or 3 feet across, and remind one of the 
mottled clays associated with some of the Alabama bauxite. This blotched 
material is referred to as fire clay. 
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Associated with the so-called fire clay in irregular masses is bauxite. It 
is very ferruginous, ranges from hard to soft, and grades into the surround- 
ing clay. The pisolites may be as much as half an inch in diameter, are of 
varying abundance, and appear to be more numerous in the bottom than in 
the top of the cut. In some cases the iron oxide is uniformly distributed 
through the bauxite, while at other times it is more or less concentrated in 
the nodules. 

The following series of tests gives the properties of the fire clay (No. 
8306) and of the bauxite (No. 2304) : 

No. 2304 No. 2308 

Water required 34 30 

Plasticity High Good 

Air shrinkage 3.3 3.0 

Tensile strength 21 

Cone 010 

Fire shrinkage 1.7 ... 

Absorption .... 

Cone 05 

Fire shrinkage - . . 2.7 .... 

Absorption 38.7 

Cone 03 

Fire shrinkage . . 5.0 

Absorption 34 . 8 

Fire shrinkage 8.0 4.3 

Absorption 35.1 31.1 

Cone 5 

Fire shrinkage 5.3 

Absorption 27.3 

Cone 9 

Fire shrinkage 10 

Absorption 18.9 

Color Red Buff 

It will be seen from the above tests that both clays burn to a very 
porous body, and the fire clay in addition develops many fine cracks in the 
firing operation. It is also questionable whether they could be used alone, 
as they would require a clay of better bonding power to be mixed with them. 
There is not enough of either clay to warrant establishing a plant at the 
mine, and the main use for them would be as an ingredient of porous 
shapes of semi-refractory character. 

DalevUle. — This town lies about lVo miles west of the Norfolk and 
Western Railway. Just east of it (Field No. 45) there is a good exposure 
of a smooth, red residual clay derived from a hard, blue-gray lime- 
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stone. It has 33 per cent water of plasticity. The plasticity is good, and 
the air shrinkage 9 per cent. The clay (Lab. No. 2231) burns red and 
becomes steel hard at Cone 05, it also shows a strong increase in shrinkage 
between Cones 010 and 03, characteristic of many limestone residuals. 
Thus at Cone 010 the lire shrinkage is 1.3 per cent, and absorption 24.1 
per cent, while at Cone 05 the fire shrinkage had increased to 9.3 per cent, 
and the absorption dropped to 9.6 per cent. The material is a good brick 
clay. 

Cloverdale. — This town lies in the Cambro-Ordovician area, but the 
exposures near the railroad are chiefly shales and are referred to on page 
56. Residual clay from limestone is seen l'/£> miles east of town. 

Lijnchburg or Gmbb mines. — These mines lie at the end of a branch 
track about 2 miles northwest of Blue Ridge Springs (Field No. 47). 
The ore is surrounded by a reddish residual clay that is probably of no 
economic value, but scattered through it are pockets of white and bluish- 
white clay of very dense, fine texture, and having the luster of dull-glazed 
porcelain. Some of these pockets are as much as 10 to 15 feet in diameter, 
and the line of separation between the white and the red clay is quite sharp. 
Cp to the present time no use has been found for this material which occurs 
in limited quantities. 

A chemical analysis of it shows: 

Chemical analysis of clay from Lynchburg mines, Botetourt County. 

Silica (SiOi) 43. L8 

Alumina (Al.O.t 39.21 

Ferric oxide {Fe,0,) .16 

Magnesia ( MgO ) Trace 

Soda (Na,0> .08 

Water (H,Oi below 108" *C 3. 38 

Water {H.O) above 108° C 14.23 

100.24 
Specific Gravity 2.46 

While the material resembles the description of halloysite given by 
Dana, it has a somewhat higher alumina-silica ratio than does halloysite of 
the usually accepted composition. 

The ferruginous clay associated with the brown ore is very plastic, and 
naturally burns red. It has a curiously sound ring after firing at Cone 010 
even though its absorption is 28.4 per cent. At Cone 05 it shows the high 
fire shrinkage of 10.3 per cent, while its absorption has dropped to 9.4 per 
cent. 
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E0AH0KE COUNTY. 

Hollins. — Residual clays from Cambro-Ordovician limestones are ex- 
posed in several cuts near the Norfolk and Western Railroad (Field No. 46). 
One long cut is located about an eighth of a mile west of Hollins station, 
and another is just east of the railroad. 

In the railroad cut an eighth of a mile west of Hollins station the clay 
(Lab. No. 2236) is yellow and red, very plastic, but contains some chert 
fragments derived from the underlying limestone. It required 37 per cent 
of water to mix it, and the air shrinkage was 7.5 per cent. 

At Cone 010 the fire shrinkage was zero per cent, and the absorption 
24.1 per cent, which is higher than is desirable. At Cone 05 the fire 
shrinkage was 3.3 per cent, and the absorption 17.6 per cent. The clay was 
-'■"d hard at Cone 05, and fired red. It could be used for common brick, 
but should be fired above Cone 010. 

Salem. — In the Valley immediately southwest of Roanoke there is little 
good residual clay exposed, although at Salem some is being worked from a 
low-lying deposit in the Valley. Here it occurs in a low-lying ridge just 
north of the wagon road, and about 2 miles southwest of the town (Field 
No. 50). 

The clay is plastic, less than 15 feet thick where exposed, is underlain 
by limestone, and capped by stream gravels and sand. It is not used alone, 
but is mixed with clay from a near-by flood-plain deposit. In the bank 
of residual material there is both red and yellow clay, but the former is 
claimed to be too sticky for use. The mixture of clays is employed for the 
manufacture of soft-mud brick. 

Southwest of Salem the Valley narrows, the slopes become steep, and 
there are few favorable locations for clay-working plants until the summit 
at Christiansburg is reached. 

MONTGOMERY COUNTY. 

Christiansburg-Blacksburg area. — From Christiansburg to Blacksburg 
the country, except for a small area around Merrimac, is underlain by 
Cambro-Ordovician limestone, which at many places shows banks of residual 
clay derived by weathering. It is all plastic and red burning. There are 
also scattered deposits in the area south of Christiansburg, but they lie too 
remote from the railroad to be worth working. 

Radford. — One mile southwest of Radford {Field No. 62) and just 
southeast of the blast furnace is the yard of the Radford Brick Works, 
which was idle at the time of our visit. The clay is probably residual from 
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limestone. It is red and yellow, with fair plasticity, and sometimes contains 
gravel in its upper portion. The clay (Lab. No. 2116) worked up with 
38 per cent of water, and had an air shrinkage of 8.5 per cent. Its tensile 
strength is 99 pounds per square inch, which is higher than most of the 
residual clays. The material fires red, but yields a very porous brick, 
although one with a good ring. 

The fire shrinkage at Cone 010 is zero, with 33 per cent absorption, while 
at Cone 05 the fire shrinkage is .6 per cent, with 22.7 per cent absorption. 
This material has been used for common brick, and was molded on a stiff- 
mud machine. The chief objection to it is its high absorption. 

WYTHE COUNTY. 

Ivanhoe-Auslinville area.— The Cambro-Ordovician limestones in the 
vicinity of Ivanhoe and Austin vi He have been weathered to residual clay, 
much of which has been worked over for the brown iron ore which it con- 
tains, and a little of which has also been excavated for recovering the 
oxidized zinc ores. (See Plate III, B.) The iron-ore pits lie mainly south- 
west and northeast of Ivanhoe, while the zinc-ore operations have been 
carried on chiefly near Austinville. 

In the ore pits near Ivanhoe the clay seems to be mostly of a ferruginous 
character, but, east and northeast of Ivanhoe, the old ore pits often show 
pockets of white and yellowish-white clay surrounded by the iron-stained 
material. Considerable interest has been shown in these light-colored clays, 
and hence they were looked into somewhat carefully, but at no place did we 
find indications of any individual deposit of large size. It is possible, 
however, that some small factory making special shapes, like stove brick, 
could obtain enough material from the different pits to keep it running for 
some time. Some of them could also be used in sagger manufacture. 

We give below a list of the localities examined together with a few 
preliminary tests that were made on a number of samples collected : 

1. Locality, three-quarters of a mile northwest of Ivanhoe station 
(Field No. 107), on Painter farm. Residual clay from limestone. Clay 
(Lab. No. 2192), smooth; water required, 26 per cent; plasticity, high; 
air shrinkage, 8 per cent ; Cone 010 : fire shrinkage, 3 per cent, absorption, 
9.31 per cent; Cone 05: fire shrinkage, 8.6 per cent, absorption, 6.40 per 
cent; color after firing, red; steel hard at 010. A good brick clay. 
Residual clay from iron-ore pits, 1 mile west of Ivanhoe station. Clay 
(Lab. No. 2196), dark red, smooth, very plastic; water required, 35 per 
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cent; air shrinkage, 5.2 per cent; Cone 010: fire shrinkage, 4 per cent, 
absorption, 30.7 per cent ; Cone 05 : fire shrinkage, 12 per cent, absorption, 
15 per cent; nearly steel hard at Cone 010; color after firing, red. Can 
be used for brick, but total shrinkage a little high. 

2. Bailey Crockett mine (Field No. 69), 2 miles southeast of Ivanhoe 
(Plate VI, A). In the irregular open cut of the abandoned mine there 
are pockets of white clay with yellow streaks. The quantity is uncertain. 

The clay (Lab. No. 2112) is smooth and very plastic; water required, 
35 per cent; air shrinkage, 4.7 per cent; Cone 010: too soft and porous; 
Cone 05: fire shrinkage, 1 per cent, absorption, 28.5 per cent; brick steel 
hard; Cone 03: fire shrinkage, 7.4 per cent, absorption, 11 per cent; color, 
cream. The clay is probably semi -refractory. Might work for stove brick 
or saggers, if there is a demand for it. Would hardly pay to work it alone. 

3. Gregory Mine, 1 mile northeast of preceding locality (Field No. 
10). Here the long narrow cut shows pockets of white clay streaked with 
yellow and red, but it differs considerably from the preceding clay in its 
firing qualities. The material (Lab. No. 2111) is smooth and gave the 
following results on testing: 

Plasticity Fair 

Water of plasticity 33% 

Air shrinkage 5.4% 

Fire tests : 

Cone Fire shrinkage Absorption 

Percent Percent 

010 .3 24.2 

05 6.7 11.7 

03 113 2.43 

1 13.1 150 

Color after firing Buff 

Steel hard Cone 00 

The clay is of doubtful value, as its fire shrinkage is too high. 

4. Austinville, road cut 1 mile south of station (Field No. 71), show- 
ing red residual clay from limestone, forming bank about 100 feet long and 
15 feet high. It (Lab. No. 2110) is of red color, smooth, and worked up 
with 47 per cent of water to a mass of excellent plasticity. The air shrink- 
age is 9.9 per cent, but this is probably a little high. It worked fairly well 
in a stiff-mud machine, but in burning it behaved similar to some other 
limestone residual clays, showing a greatly increased shrinkage above 
Cone 010. This is shown in the following figures: 
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05 10 10.5 

03 12 3.03 

The clay fires red, is nearly steel hard at Cone 010, and could be used 
for brick, but shrinks too much if fired much above Cone 010. 

5. The red-brown clay (Lab. No. 2127) from the open pits of the old 
zinc-ore workings behaved somewhat similarly in firing and in its other 
tests, as caD be seen from the following: Plasticity, high; water required, 
40 percent; air shrinkage, 8.6 per cent; ConeOlO: fire shrinkage, 2.4 per 
cent, absorption, 22.6 per cent; Cone 05: fire shrinkage, 10.4 per cent, 
absorption, 16.5 per cent. Clay Bteel hard at Cone 010, and color after 
firing, red. 

Wytheville. — There is not very much residual clay from limestone 
around Wytheville; since, from the hilly nature of the country, much of it 
has been removed by erosion. 

The clay exposed about l 1 ^ miles southeast of Wytheville (Field No. 
72) indicates the nature of the material occurring in this area so far as 
appearance and plasticity are concerned, but it differs from many of the 
other residual clays overlying the Cambro-Ordovician limestones, because 
of its higher shrinkage and lower absorption at Cone 010. A summary of 
its physical properties (Lab. No. 2147) is as follows: Plasticity, high 
water required for mixing, 30 per cent; air shrinkage, 6.4 per cent 
ConeOlO: fire shrinkage, 6.3 per cent, absorption, 14.6 per cent: Cone 05 
fire shrinkage 9.6 per cent, absorption, 11,0 per cent; color after burning, 
red ; steel hard at Cone 010. 

There is nothing in the appearance of the raw material to indicate that 
it would burn differently from many other similarly appearing residual 
clays. It should make a good brick at a low cone. 

Another sample from a deposit 3 miles southeast of Wytheville (Field 
No. 113) had the following properties: Water of plasticity, 30 per cent; 
plasticity, high; air shrinkage, 3.4 per cent; color after firing, buff; steel 
hard at Cone 05. At Cone 010: fire shrinkage, zero per cent, and absorp- 
tion, 12.7 per cent. At Cone 05: fire shrinkage, 7 per cent, and absorp- 
tion, 4 per cent. 

From Wytheville to Marion the railroad follows the limestone belt, and 
the cuts expose residual clay. Some of these may be noted, although the 
extent of the deposits is not known. 
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Rural Retreat. — Residua] clay from limestone can be seen in the rail- 
road cut one-half mile southwest of the station. 

SMYTH C0USTT, 

Groseclose. — The road cut just north of station shows shaly limestone, 
and there is also shale in cuts along the track, three-fourths of a mile north- 
east of the station, but neither of these is promising. Residual clay from 
limestone shows in the cut one mile northeast of station, and in another 
cut 1% miles from town, 

Morion.— The limestone belt at Marion is about 4 miles wide, and a 
narrower belt lies about 5 miles south of Marion, being crossed by the 
Marion and Rye Valley Railroad to Fairwood. In the main belt, at least, 
there are several shale deposits, which are referred to on page fi3. 

Residual clay from the limestone can be seen at several points, but there 
are no large sections exposed. It has, however, been utilized on a small 
scale for the manufacture of brick. Several samples were collected and 
submitted to a partial series of tests. These are given below: 

1. Locality, 1 mile north of Marion (Field No. 74), and just north of 
the fair grounds. This is a dark-brown residual clay (Lab. No. 2134), 
which tested out as follows: Plasticity, good; water required for mixing, 
32 per cent; air shrinkage, 7.5 per cent; color after firing, red; steel hard 
at Cone 05, nearly so at Cone 010. 



'ire shrinkage 


Ahsorptic 
Per cent 


1.0 

3 
ft 7 


24.4 
21.0 
13.0 



The clay makes a hard brick, but not a very dense one. 

2. Locality, IVi miles northeast of Marion, brickyard of E. K. Coyner 
(Field No. 75). Clay (Lab. No. 2133), very plastic, yellow and brown, 
sometimes gray. Water required for mixing, 36 per cent; air shrinkage, 
7.3 per cent ; color after firing, red ; steel hard at Cone 05. At Cone 010 : 
fire shrinkage, 0.9 per cent, absorption, 22.4 per cent; Cone 05: fire 
shrinkage, 4.3 per cent, absorption, 19.9 per cent. The clay is being worked 
on a stiff-mml machine. Can be fired to a hard brick, but does not give a 
very dense one. 

3. I.ocality, 2 miles south of Marion, brickyard of State Hospital 
(Field Xo. 7<S). Clay yellow and brown, with a little red and gray mottled. 
It (Lab. No. 2153) is quite plastic and smooth. Water required for mix- 
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mg, 34 per cent; air shrinkage, 8.2 per cent; color after firing, red; steel 
hard at Cone 010. At Cone 010: fire shrinkage, 1 per cent, absorption, 
17.8 per cent; Cone 05: fire shrinkage, 3.7 per cent, absorption, 12.7 
per cent. 

This is a good brick clay, although it is claimed to overfire somewhat 
easily. It is being worked through a stiff -mud machine. 

4. Currin Valley Mines, on Staley Creek, 6 miles southeast of Marion 
(Field No. 77). Here there is an old iron -manganese mine which was 
being reopened at the time of our visit. The clay in which the ore nodules 
Me is chiefly a ferruginous red and yellow material, but here and there in 
the deposit are some fairly large lenses of a yellow and whitish mottled clay, 
usually regarded as a fire clay, hence it was looked into in some detail. 

There would be no profit in working the material alone, as it does not 
occur in sufficiently large masses, but it could be worked in connection with 
the ore; the masses of light-colored clay being separated out as they were 
encountered. 

The material (Lab. No. 2321) is exceedingly smooth and plastic. It 
worked up with 39 per cent of water, and had 7.3 per cent air shrinkage. 
The average tensile strength was low, 21 pounds per square inch. 

In firing it behaved as follows: 



Fire shrinkage 
Per cent 


Absorpti 
Per cam 


.0 

3.7 
6.7 
0.7 


2fl. 
21. B 

H. 

13.2 



The clay fires red and becomes steel hard at Cone 05. The total 
shrinkage at Cone 5 is higher than desirable, but is not so at Cone 1, and 
in practice the air shrinkage would probably be lower than is given above. 
It is not a fire clay, but could be used for brick, although there is not a 
sufficient quantity for that purpose. It could probably be used for common 
earthenware, provided it was screened or washed first in order to free it of 
limonite nodules. The deposit outcrops on the lower slope of the valley 
side. Sandstone overlies it higher up the hill. 

McMullin. — Residual clay from limestone is found at many points 
around McMullin, but none was sampled. 

ChUhowie. — A fair-sized plant was formerly in operation north of Chil- 
howie, which manufactured a stiff-mud block that was somewhat extensively 
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sold for walks and station platforms, and many samples of which can be 
seen in the southwestern part of the State. The bricks have beeD referred 
to as vitrified, although only the surface was of that character. 

The material used was obtained from the valley bottom adjoining the 
works and on the north side of the railway, and was probably residual 
material that had washed down into the valley bottom. The company is 
said to have suspended operations because the clay gave out. 

Residual clay from limestone is available at several points in the vicinity 
of the town, notably on the southern edge, where a small sample was taken 
from the property of Q. A. Elders (Field No. 8"). It is the usual red- 
burning brick clay. 

WASHINGTON COUNTY. 

Abingdon. — Residual clays from limestone are found around Abingdon, 
but are not used. It is reported that a buff-burning clay has been found 
near the town, similar to that obtained near Radford (p. 76) and Chrie- 
tiansburg (p. 74), but we were not able to verify the statement, as the test 
shafts from which it is said to have been taken had caved in. 

Bristol.— The limestones around Bristol yield residual clays, which have 
been used to a small extent for making common brick, but they have strong 
competition with shale brick shipped from Tennessee. 

SUMMARY OF PHYSICAL TESTS OF LIKEBTONE RESIDUAL CLAYS. 

In the table p. 55 we have tabulated the tests made on many samples 
of residual clays from Cambro-Ordovician limestones distributed through- 
out the Great Valley province of the State. The tests are interesting be- 
cause they show more or less variation in the limestone residual clays. All 
the samples, with one exception, fired to a red color. The water of plasticity 
varies from 22 to 47 per cent. The plasticity in the majority of clays is 
at least good, while in many it is high. The tensile strength of the few 
tested shows considerable range. 

At Cone 010 the fire shrinkage of practically all the clay samples tested 
is very low, and the absorption rather high, but at Cone 05 they show con- 
siderable variation in fire shrinkage and absorption. Many, however, give a 
good brick even at Cone 010. 

They are not clays of the vitrifying type, but are to be regarded as good 
brick clays. 

SHALY MEMBERS OF THE NATURAL BRIDGE LIMESTONE. 

At several localities there occur within the area underlain by the 
Natural Bridge limestone, some strong beds of shale, the most accessible 
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being those near Cloverdale station in Botetourt County. Another inter- 
esting occurrence is that near Webster in the same county. 

These shales do not work up well in their fresh condition, but weather 
to a very plastic clay, and even a slight amount of alteration sometimes 
imparts a very fair amount of plastic qualities to them. It is, therefore, of 
the highest importance to determine whether the material outcropping is 
fresh or weathered, and, if the latter, how deep below the surface the 
weathering extends; also, whether the depth of weathering is uniform. 

BOTETOURT COUNTY. 

Buchanan. — The Cambro-Ordovician limestones extend some distance 
west and northwest from Buchanan, and are crossed by the Chesapeake and 
Ohio Railway, but there are not many visible exposures of residual clay. 
A few were found in searching over this area and their characteristics may 
be noted. 

About two miles slightly north of west from the Buchanan bridge 
and along the. Springwood road (Field No. 50), there is residual clay 
derived from a shaly limestone. It is quite sticky and plastic, but the 
fresh roek is of no value for clay products. Similar clay shows in small 
cuts one mile northeast of Springwood, while a fourth of a mile to the 
northwest the bedrock, which is of a flaky or shaly character, appears. This 
same flaky rock shows across James River, one-half to three-fourths of a 
mile, and also I'/i miles southwest of Springwood. In its fresh condition 
the shale yields very little plasticity on grinding, but at Cone 010 it burns 
to a whitish porous mass. 

Fincastle.— Along the road from Lithia to Fincastle, and for a distance 
of two or three miles west from Looney's Mill Creek (Field No. 49), there 
is an abundance of residual clay from limestone. If it were used for brick 
manufacture the product would have to be hauled several miles to the rail- 
road at Lithia. This clay, however, gives way to a shale about one mile 
east of Fincastle (Plate VI, B). The shale when fresh is dark-colored 
but turns grayish-yellow on weathering, and then disintegrates to 
a residual clay. It also contains some concretions. While in its fresh 
condition the shale (Lab. No. 2238) does not develop sufficient plasticity 
when ground to be workable, but the residual clay from it can he used, and 
some of the former could be mixed with the latter. 

Clortrdah. — On the west side of the Norfolk and Western Railroad 
tracks, just north of Cloverdale station (Field No. 51), there is a long 
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exposure of shale and its overlying residual clay. The shale is grayish- 
brown, fine-grained, and not very hard, and in weathering breaks down 
first to splintery fragments. 

The splintery shale was tried alone, but gave no promise of being work- 
able, as it develops very little plasticity. The overlying residual clay is 
tough and plastic, and can be molded without any difficulty. Since, how- 
ever, the clay is not of unlimited quantity, it would seem desirable if thiB 
deposit were worked to use a mixture of three-fourths clay and one-fourth 
shale. Such mixture (Lab. No. 2309) was accordingly tried. 

It worked up with 31 per cent of water, and as a whole was highly 
plastic. The air shrinkage was 5.4 per cent, and the average tensile strength 
35 pounds per square inch. 

Firing tests gave the following results: 



Fire shrinkage 


Absorpti 


Per cent 


Per cent 


0. 


24.5 



The mixture was too porous at Cone 010, but at Cone 05 it was steel 
hard and made a good brick. It was practically vitrified at Cone 5. The 
material could be used for common brick, and it might work in a stiff-mud 
machine. There is also a possibility of using it for fireproofing. 

As this shale and its residual clay occur east and northwest of Clover- 
dale, and also between Ilollins and Roanoke, the area should be carefully 
examined before establishing a plant in order to find a location where there 
is the maximum amount of residual clay. 

Webster. — This locality lies between Coyners and Blue Ridge Springs 
(Field No. 52), and is the site of an abandoned brick plant. The deposit 
worked is a calcareous shale, which has a steep southeasterly dip and lies in 
a hill on the northwest side of the railroad and several hundred feet from it. 

One cut (Plate VII, A) has been made in the southern slope of the 
hill just back of the works. A track was also laid around the west Bide of 
the hill, and several small openings were made for taking out clay. As the 
beds strike northeast, the main cut follows along the strike of one set of 
beds, while the track laid around the west of the hill crosses the strike. 

It is probable that the main cut on the south slope of the hill was so 
run because the beds it followed were more deeply weathered than some of 
the others. 
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So far as could be ascertained the perfectly fresh rock does not seem 
to lend itself to the manufacture of clay products, but a slight amount of 
weathering renders the material plastic. 

On the west side of the hill several shaly beds are exposed, which have 
been partly altered, but not changed to clay (Plate VII, B). They 
strike N. 80° E. and dip 70° 8, One of these beds is 10 feot thick, and 
another is 25 feet. They are about 10 feet apart. Here a pit about 25 feet 
deep and 40 feet wide was made. Two samples from this pit were put 
through a few preliminary tests. 

One of these (Lab. No. 2308) represents the less-altered shale. It is 
quite smooth, brown to gray in color, and retains its original structure. It 
worked up with 22 per cent of water, had fair plasticity, and 3.6 per cent 
air shrinkage. At Cone 010 the fire shrinkage was zero per cent, absorption, 
17 per cent, and bricklet rather poor. At Cone 05 the bricklct was hard, 
red, and showed 12.9 per cent absorption. 

A sample of the thoroughly altered shale (Lab. No. 230?) is repre- 
sented by a smooth, yellow shale, which with 30 per cent water developed 
good plasticity, the mixture so made having an air shrinkage of 4 per cent. 
At Cone 010 the body was too soft, but at Cone 05, with 6.3 per cent fire 
shrinkage, it gave a red brick that was nearly steel hard, and had 12.6 
per cent absorption. 

From these few preliminary tests it would seem that, while the slightly 
weathered shale alone could be used for brick, it would be desirable, as well 
as more practicable, to mix the top material in with it. 

In the main cut the bottom is filled with wash, so the material is only 
exposed in the sides. Here we have partly weathered shale, capped by 
residual clay derived from it. (Plate VII, A). . 

The points to be considered here are how much difference is there 
between the clay and the slightly altered shale, and also whether a mixture 
of the two would produce very different results from either one alone. 
Another point on which some difference of opinion has been expressed was 
whether the clay would work in a stiff-mud machine. 

For purposes of easy comparison, we give below: I, the slightly 
weathered shale; II, the residual clay ; and III, a mixture of about three- 
fourths shale and one-fourth clay. 

I II ■ III 

( Lab. No. 2254 ) ( Lab. No. 2253 ) (Lab. No. 2375) 

Water required, per cent 24 4] 26 

Plasticity Moderate Good Fair 

Tensile strength, lbs. per square inch 22 28 34 

Air shrinkage 3.5 5 4 
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Cone 010 

Fire shrinkage 

Absorption 20.5 31.7 20 

Cone 05 

Fire shrinkage 4.7 11.6 5.3 

Absorption 20.0 8.0 7.8 

Cone I 

Fire shrinkage 7 11 0.0 

Absorption 1.3 0.8 

Cone 3 

Fire shrinkage Fused 10.0 9.0 

Absorption 1.0 0.8 

Cone 5 .... Nearly fused .... 

The effect of the clay when added to the shale is well shown. Inter- 
esting is the fact that the tensile strength of the mixture is higher than 
that of the two materials alone, although this has been noted before. 

All these bodies give a steel hard brick at Cone 05, and the material 
fires to a good red color. The mixture was tried in the stiff-mud machine 
and flowed smoothly through both the brick and hollow-brick dies. 

There is no doubt that it could be used for making building brick and 
hollow brick, but there is some doubt as to whether it could be used for 
making vitrified brick. 

Some years ago a rather complete brick-making plant was constructed 
at this locality, equipped with stiff-mud machines, drypans, repress, dry 
press, tunnel dryers, and down-draft kilns, but after running a short time 
it was abandoned, and at the time of our visit was idle. 

Various reasons have been assigned for the failure of the plant, but there 
is a probability that too much hard shale was being used, and too little 
clay. 

Excessive shrinkage of the product was claimed to be one fault, and, if 
the clay alone was used, this may have been a contributing factor. 

The following is a chemical analysis of the shale clay from Webster : 

Chemical analysis of clay from Webster, Botetourt County. 

Per cent 

Silica {Si0 7 l 51.08 

Alumina (A1,0.) 22.05 

Ferric oxide lFe,0,l 10.48 

Lime (CaO) None 

MagneBia (MgO) 2/28 

Potash (K,0) 5.02 

Soda (NaaOl 20 

Loss on ignition 7 . 36 

00.32 
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The most Temarkable feature of this analysis is the high percentage of 
potash, which one would hardly expect in a residual clay. A microscopic 
Btudy of the material shows, however, that there is a considerable amount 
of unweathered shale in the sample, and that hydromica is present in 
abundance. The high content of total fluxes, 18.83 per cent, including the 
high potash content, probably accounts for its low fusibility. 

Northeast of Webster there is not a little shale exposed along the road, 
but it is mostly hard or gritty, although in places it was seen to be overlain 
by shallow deposits of residual clay. On the southeast side of the valley 
along the base of Porters Mountain the rock is mostly limestone with some 
residual clay overlying it. 

ROAHOKE COUNTY. 

Bonsack, — A tongue of the Cambro-Ordovician formations extends 
northeastward from Roanoke up the valley of Glade Creek. The exposed 
rocks are chiefly shales and shaly limestones, lying mostly on the northwest 
side of the Norfolk and Western Railway. 

Around Bonsack in particular there- are exposures of residual clay 
derived from shales, but none of the sections is very deep, and time was not 
available to make borings. However, small samples were carefully taken 
at several different points, and they may be regarded as representing the 
fully weathered shale. 

One of these was a fourth of a mile west of Bonsack {Field No. 57), 
and north of the road leading from Bonsack to Cloverdale. It is a yellow 
and red, smooth, plastic clay. No prediction can be made regarding the 
quantity of it. 

The material (Lab. No. 2229) works up with 40 per cent of water, and 
had an air shrinkage of 0.1 per cent. This is probably high, and it could 
be molded with less water, which would reduce the air shrinkage. 

At Cone 010 the fire shrinkage was zero, and the absorption 28.1 per 
cent, while at Cone 05 the fire shrinkage and absorption were 4.4 and 19.6 
per cent, respectively. The clay burns r,ed and is steel hard at Cone 05. 
Its absorption is a little high, but the material could be used for common 
brick. 

Following up the Cloverdale road, the shales outcrop to the southeast 
of the Cambrian rocks, but are not promising. If we cross the Cambrian 
formation to the northwest side, the shale rock is there weathered to residual 
clay similar to that described above. 
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East of Bonsacks, about a fourth of a mile, are numerous outcrops of 
shale, of a blue, red, and yellow color. They do not, however, grind up to a 
plastic mass. Where weathered to clay the material is very plastic, although 
there is not much of it exposed. 

Still farther cast, about three-fourths of a mile from Bonsacks, the 
shale is weathered to a yellow and gray, smooth clay of good plasticity 
(Lab. Xo, 2227), which burns red, but at no place were more than 6 feet 
of it exposed, although it may be deeper. It showed 40 per cent water of 
plasticity, and 8.6 per cent air shrinkage. The material at Cone 010 showed 
no fire shrinkage, and had a high absorption of 26.3 per cent. At Cone 05, 
however, it gave a good brick with 6.4 per cent fire shrinkage, and 14.3 
per cent absorption. 

WYTHE COUNTY. 

\Y i/thevUle. — There is no shale close to Wytlieville, but 4 miles due north 
of west from the station (Field No. 73) there is an abundance of greenish- 
gray shale that breaks up very fine on weathering. It strikes N, 60° E. and 
dips to the southeast. The material can be seen at times in sections 10 feet 
deep. 

In spite of its unpromising appearance, the material (Lab. No. 2083), 
when ground to pass a 20-mesh sieve, works up with 19 per cent of water 
to a mass that is sufficiently plastic to mold, and has 3.5 per cent air 
shrinkage. It gives a red brick that is steel hard at Cone 05. The fire 
shrinkage at Cone 010 is 1.4 per cent, and absorption, 11 per cent, while at 
Cone 05 these values were, respectively, 2 and 9.20 per cent. 

We have here then a material which gives a fairly dense body at a com- 
parativly low cone, and differs considerably from most of the other shales 
found in the Cambro-Ordovician formations. 

WASHINGTON COUNTY , 

Ch&howie. — One-half mile north of Chilhowie (Field No. 87), on the 
Marvin Saunders' property, there is a considerable area of buff shale, with 
a low westerly dip. Exposures are few, but there is scattered float. At one 
point near the top of the slope a pit had been dug from which it was pos- 
sible to obtain a sample. 

The excavation was made about ten years ago to supply some material 
to the local brick plant. If the material is all like that obtained from the 
pit (Lab. No. 2328) it seems curious that more of it was not used. The 
tests are given as follows : Texture, fine-grained ; plasticity after grinding 
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to pass 20 mesh, moderate; water required, 25 per cent; tensile strength, 
pounds per square inch, 74 ; air shrinkage, 3.6 per cent. 

Cone Fire shrinkage Absorption 

Percent Prrcenl 



The wet-molded bricklets gave a good body even at Cone 010, and a 
splendid product at Cone 1 as far as hardness was concerned. The fire 
shrinkage, as will be seen, is zero, but the absorption is a little higher than 
desirable. A small quantity of plastic clay would tone this shale up 
tremendously, and it could probably be worked in a stiff-mud machine. It 
is not adapted to pavers, but might make partition blocks, even if used alone. 
It burns red. The firing range is short, and this is an objection to the 
material. The shale after grinding can also be molded dry press, and the 
bricklets so made gave 25.2 per cent absorption at Cone 010, and 16.3 
per cent at Cone 05, although it is not quite clear why the dry press should 
burn denser than the wet-molded bricklet at the same cone. 

ATHENS SHALE. 

The Athens shale formation is one of considerable thickness in south- 
western Virginia, and outcrops so prominently in places as to attract far 
more attention than it deserves. The beds are often carbonaceous, gritty, 
and sometimes highly calcareous. None of the samples that were tested 
gave any encouragement to use them alone. 

HOMTOOKEKT COUNTY. 

Etlett. — One location of prominence is along the Virginian Railway east 
of Merrimac, the shales being exposed in a number of cuts from Etlett to 
Ironto (Field No. 109) . There are also a number of exposures near Trinity 
Cross Roads on the road leading from Cambria station on the Norfolk and 
Western Railway. In this region the shales are not only hard, gritty, and 
carbonaceous, but may at times contain pyrite or other concretions as well. 
They seem to weather slowly, and when this happens form a tough brown 
residual clay. 

Since a number of inquiries were made regarding the possibility of 
using them, and since one-half mile south of Ellett on the Virginian Rail- 
way there is a considerable area of residual clay derived from a shaly lime- 
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stone, a mixture was made up, consisting of three-fourths Athens shale 
ground to pass a 20-mesh sieve, and one-fourth residual clay from the 
Cambro-Ordovieian limestone. 

This mixture (Lab. No. 2319) gave a mass of good plasticity with 24 
per cent water, and 4.4 per cent air shrinkage. It burned red, and gave a 
fair brick even at Cone 010. Two burning trials were made at somewhat 
widely separated cones. The first of these at Cone 010 had zero per cent 
fire shrinkage, and 18 per cent absorption; the second burned at Cone 2, 
had 2.4 per cent fire shrinkage, and 9.3 per cent absorption. Such a mix- 
ture could be used for brick manufacture, although it would be more 
desirable to select a better shale elsewhere. 

The Athens shale is also exposed along the western base of Paris Moun- 
tain east of Blacksburg. There are several areas of it also in the vicinity of 
Bristol, as shown in Geologic Atlas Folio 59 of the United States Geological 
Survey. 

SMYTH COUNTY, 

Marion.— The Cambro-Ordovieian formation carries several beds of 
shale, which are to be seen at different localities east, north, and west of 
Marion. These shales vary somewhat when fresh, but are usually dark gray 
and even carbonaceous, in fact in their unaltered condition they seem 
decidedly unpromising. They weather, however, to a very tough plastic 
clay, and at some localities as McMullin, 5 miles southwest of Marion (Field 
No. 78), these clays are well exposed. At times the shales develop sufficient 
plasticity to work even when they are slightly weathered, but no large 
deposits of this nature were observed. 

In an effort to determine their commercial value for making clay 
products, samples were tried from several different localities in the area 
around Marion, and the results are given below : 

1. Locality, one-third of a mile east of Marion station (Field No. 79) 
on Norfolk and Western Railway. A large cut giving a good section is 
shown in Fig. 4. The clay at the west end of the cut is similar to that at 
the State Hospital yard. The finely broken limestone is badly altered and 



Fig. 4. — Section one-third of a mile east of Marion, Smyth County, Virgin 
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might in part at least be uBed in a brick mixture. The shale (Lab. No. 
2146) is black and flaky, but has probably been slightly altered, for it grinds 
up to a mass that with 15 per cent water develops fair plasticity. 

Its air shrinkage and fire shrinkage at both Cones 010 and 05 are zero, 
and yet curiously enough even at the lower cone the clay burns nearly steel 
hard. At Cone 010 the absorption is 21.0 per cent, while at Cone 05 it is 
19.1 per cent. The material could be mixed with the clay lying near-by. 
The question to be determined by more careful prospecting, of course, is 
whether there is enough of each available. 

2. Locality, l'/g miles northwest of Marion (Field No. 74). A dark- 
red shale, varying from massive to flaky, but in either case having a very 
clayey feel. The bods are more or less folded, but the exposure is about 
100 x 9 feet. The physical properties (Lab. No. 2132) are: 

Water of plasticity 20 

Plasticity Low 

Tensile strength, Idb. per sq. inch 25 

Air shrinkage 2 

Fire tests: 

Cone Fire shrinkage Absorption 

Percent Percent 

010 1.3 16.30 

05 1.3 15.00 



The clay does not begin to overfire until Cone 9, and should work for 
products of low absorption. The chief objection is the low plasticity, but 
this could be remedied by adding a small quantity of more plastic clay. It 
can be molded dry press, and if fired at Cone 05 has a good ring and a fair 
color. 

3. Locality, %% miles southeast of Marion (Field No. 80). Hard, 
massive red shale. Does not develop enough plasticity to work. 

4. Locality, east of Marion on road to Currin Valley Mines. Here 
there is more or less shale, evidently interbedded with the limestone. Most 
of it is hard and gritty. Just east of town, where the wagon road crosses 
the railroad, an excavation has been made in the shale for road material. 
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The fresh shale seen here (Lab. No. 2329) has no plasticity when ground 
and mixed with water, and the slightly weathered shale (Lab. No. 2322) 
develops such low plasticity that it is not to be recommended either. 

5. Locality,- McMullin, 5 miles southwest of Marion (Field No. 81). 
Black shale outcrops in the railroad cut about 100 yards east of McMullin, 
and also along the wagon road south of the track. In its fresh condition 
the shale is of no value whatever for making clay products. 

At the west end of Copenhaven siding, a short distance east of McMullin, 
the shale is covered by 6 to 10 feet of very plastic residual clay. The 
material does not show in the railroad cut, which is in limestone, but, about 
100 feet south of the track, the shale is found overlying the limestone and 
covered by clay. No plant has been established at this locality, but the 
brick works, formerly operating at Chilhowie, obtained some clay from here. 
Two sets of tests were made, (I) of the clay alone (Lab. No. 3331), and 
(II) of a mixture of three-fourths shale and one-fourth residual clay from 
it (Lab. No. 2373). The results of these are given below: 

I II 
(Lab. No. 2331 ) Lab. No. 2373 ) 

Plasticity High Good 

Water required 297c 23% 

Average tensile strength, lbs. per nq. inch 46 35 

Air shrinkage 4.2 4.3 

Cone 010 

Fire shrinkage 

Absorption 23 . 2 19.7 

Cone 05 

Fire shrinkage 5 3 4.3 

Absorption 11.8 B.8 

Cone 03 

Fire shrinkage 7.0 4.4 

Absorption 5.6 9.2 

Cone 1 

Fire shrinkage 9.0 7.0 

Absorption 2.0 5.3 

Cone 3 .... Viscous 

Color Red Red 

Steel hard 05 05 

The clay alone makes a fair common brick at Cone 010, and an excellent 
one at Cone 05. The mixture gives a denser brick, and one that is good and 
hard, as well as of low absorption at Cone 03. It could probably be worked 
through a stiff-mud machine and used for hollow blocks, but is not recom- 
mended for paving brick. 
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BUXXABY OF PHYSICAL TESTS OF CAHBRO-OKDOTICIAK SHALES. 

The materials, the tests of which are tabulated on p. 67, represent fresh 
shale in some cases, in others somewhat weathered rock. Nearly all of them 
show low tensile strength and low air shrinkage. The fire shrinkage at 
Cone 010 is in all cases low, and absorption usually high, but most of them 
at Cone 05 show a considerable decrease in absorption, with a good hard 
body. Several of them fuse at a low cone. 

OEDOVICIAH SHALES. 
The Ordovician formation carries some important and extensive shale 
deposits which extend from north to south across the State, usually within 
the Great Valley. In the upper half of the State these beds are known as 
the Martinsburg shale, while in the southwestern portion they are referred 
to as the Sevier shale. Their distribution is shown on the geologic map of 
Virginia issued by the Virginia Geological Survey in 1916. From this we 
see that they enter Virginia in the northeastern corner of Frederick 
County. The belt then passes south westward, increasing slightly in width 
until west of Riverton it has a width of about t miles. Here it splits, the 
two portions passing around Massanutten Mountain, and the western one 
lying east of Woodstock. The two branches join just north of the line 
of the railroad connecting Harrisonburg and Elkton, and continue as a 
belt 5 to 6 miles wide, narrowing a short distance north of Greenville, 
Augusta County. 

MABTINSBUBG SHALE. 

The Martinsburg shales, when fresh, are fine-grained, usually calcareous, 
and dark-drab to black in color. When weathered they become yellow or 
brown, and break down to a very plastic clay. The fresh shales do not slake 
down easily, and even if finely ground develop little plasticity; in fact, so 
far as our observations go, they are not suitable for brick manufacture. A 
comparatively slight amount of weathering, however, produces a noticeable 
improvement in their plasticity and general working qualities. Indeed it is 
possible to mix some of the fresh shale with the residual clay derived from 
it and get good results. 

In the absence of deep cuts or borings it is, of course, impossible to tell 
how deep the shales have been weathered in different localities, but the ease 
with which they do seem to weather leads to the hope that sufficient plastic 
material for brick making could be found at not a few localities in the 
Shenandoah Valley from Staunton northward. 
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The Martinsburg shale has been but little used in Virginia, although 
one yard is in operation at Staunton, and a small yard was working a 
number of years ago near Winchester. 

Bricks, however, are being actively made from a mixture of the clay and 
shale at North Mountain north of Martinsburg, West Virginia, and also 
southeast of the town. This shale is referred to by Grimsley and Grout*, 
who state that only the softer weathered portions of the material are em- 
ployed at the brick works. 

For purposes of comparison it may be interesting to give a few facts 
regarding the Martinsburg locality. Here the upper 10 to 30 feet of altered 
material is used. It is partly clay and partly altered shale {2282 and 
2284). The unaltered shale (2283) is not usable alone. Sample 2283 is 
from a new yard near Martinsburg. 

Partial tests of Martinsburg, W. Va., shale. 



Water of plasticity 26.5% 27.0% 

Plasticity High Good 

Air shrinkage 4.0% 3.4% 

Cone 010 

Fire shrinkage 0.0% 0.0% 

Absorption 13.3% 10.2% 

Cone 05 

Fire shrinkage 3.8% 3.7% 

Absorption 11.6% 8.6% 

Color Red Red 

The clay is ground in a dry pan, tempered in a pug-mill, and fired with 
producer gas, They have at times used nearly 50 per cent of the unaltered 
shale in the mixture, but this percentage produces black coring, bloating, 
and cracking. A few laboratory tests made on the Martinsburg materials 
as used show that they burn to a good hard body at Cone 05, but are too 
soft at Cone 010. They have not only been used for common brick but also 
for paving brick. 

As the Martinsburg shale underlies a large area in the upper Shenan- 
doah Valley, a number of localities were visited, and samples collected to 
gather some data regarding its possibilities. 



•Grimaley, G. P., W. Va. Geol. Survey, Vol. Ill: 202 pp., 1905. 
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PBEDEBICK COUNTY. 

Winchester. — The shale belt lies east of Winchester, and material can be 
collected at a number of points although there are few deep cuts. Some of 
the exposures from which samples were obtained may be mentioned. 

Two and three-quarter miles east of Winchester (Field No. 2), on a side 
road turning north from the Winchester- Berry ville pike, the gray and 
brown altered shale' is exposed in a long cut to a depth of not less than 
6 feet. It is not as completely altered as that north of Martinsburg. 

The material (Lab. No. 2286), although gritty, has good plasticity, 
working up with 22 per cent water. The air shrinkage, 3.8 per cent, is low. 
It hums to a moderately hard body at Cone 010, with zero per cent fire 
shrinkage, and 18.8 per cent absorption. At Cone 05 the fire shrinkage is 
3 per cent, and absorption, 9.2 per cent, while the brick has a good red 
color and excellent ring. So far as these few tests go it is very similar to 
the Martinsburg, West Virginia, material. 

The fresh shale can be seen about 50 yards east of the preceding locality. 
It is dark-gray and gritty, and so lean as to be unworkable. At most points 
along the Winchester-Berry ville pike the shale where exposed is hard and 
gritty. Bricks were made a number of years ago by the Barr Brick Com- 
pany, just north of Winchester, the material used being the altered shale. 

Cliambersviile. — The Martinsburg shale forms a narrow belt, passing 
through Chambers ville about 4 miles west of Winchester, but the shale 
shows a varying degree of alteration. 

SHENANDOAH COUNTY. 

Woodstock. — Woodstock is located on the western edge of the shale belt, 
and exposures of the weathered shale are observed at several points east and 
south of the town. 

Thus 11/, miles east of Woodstock, on the Fort Road (Field No. 6), the 
altered shale shows in the road cuts, although the sections are rarely over 
3 feet deep. The material (Lab. No. 22i>2) is gray or yellowish-brown, 
soft and plastic, but retains the shaly structure, 

It has a high plasticity when worked up with 21' per cent water, and an 
air shrinkage of 3.8 per cent. The air-dried bricks are not very solid, but 
the clay fires to a very good brick, which is of steel hardness at Cone 05, and 
good red color. At Cone 010 the fire shrinkage is zero, and absorption, 
21.6 per cent, while at Cone 05 these are 3.7 per cent and 12.4 per cent, 
respectively. At Cone 3 the fire shrinkage was 7 per cent, and absorption 
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6.2 per cent. While these are only preliminary tests they indicate that the 
material ought to make a good brick and possibly also fire proofing. 

One-half to one mile east of Woodstock the shale again outcrops and 
can be seen in cuts along the road, but it is not sufficiently altered to develop 
any plasticity when ground and mixed with water. 

One-half mile south of Woodstock is J. S. Honour's brick yard ( Field 
No. T). The clay here is on a hillside above the creek, and while *». part 
of it is undoubtedly residual, some of it is colluvial, although derived from 
the Martinsburg shale. This material (Lab. No. 2294), too, has grood 
plasticity when worked up with 31 per cent water. The air shrinkage: -was 
4.1 per cent. At Cone 010 the clay has zero per cent fire shrinkage, 18.3 
per cent absorption, and a fair ring. At Cone 05 the fire shrinkage is* 1-6 
per cent, absorption, 14.5 per cent, and brick steel hard. The clay gi ves at 
both cones, a good red color. The bricks produced at this locality are liana 
made, and harder burning would improve them. 

Strasburg. — The Martinsburg shale area lies south, east and nor t It east 
of Strasburg. The railroad to Riverton cuts through it. 

East of Strasburg, iy 2 miles (Field No. 8), the weathered shale < t-a fa - 
No, 2289) is well exposed along the wagon road, and is of good plasticity 
with but little grit. Its water of plasticity, 18 per cent, is low, and so is * ne 
air shrinkage, which is but 2.6 per cent. 

At Cone 010 the fire shrinkage is zero per cent, and absorption, 1 **- 
per cent, but the brick is not sufficiently hard to be recommended. Another 
sample burned at Cone 1 showed 8.6 per cent fire shrinkage, an absorp' 1011 
of only 4.1 per cent, and gave a good hard body. It would probably j^i ve a 
good product at Cone 05. 

A good idea of both the weathered and unweathered shale can t>*^ ° 
mined from a section in the cut (Plate VIII, A) of the Southern TC^ 1 
way, 2*4 miles southeast of Strasburg (Field No. 9). The fresh sfi* 16 
(Lab. No. 2290) is dark gray gritty material, which even when :fiD e ' v 
ground develops very little plasticity, and cannot be used alone on ac«^ oUr> 
of its leanue** and carbonaceous character. 

The weathered shale runs about 6 feet where exposed, and is typ* ca 
of the residual clay derived from the shale, hence it was tested in det» ,J ' 
with the following results: 

The clay (Lab. No. 2291) is of good plasticity, and requires 22 per cent 
of water for mixing. Its air shrinkage is 4.5 per cent, and average tensile 
strength when air dried, 86 pounds per square inch. 
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Firing tests of soft-mud brick lets gave the following results : 



Fire shrinkage 


Absorptic 


Per cent 


Percent 





17.7 



1 7.3 4.7 

3 Viscosity beginning 

The clay fires red and is steel hard at Cone 05. A sample put through 
the stiff-mud machine Bowed smoothly through the die. 

A third lot was molded dry press. It did not give a sufficiently hard 
body at Cone 01O, but at Cone 05 gave a good, steel-hard brick with 14.6 
per cent absorption. 

It is safe to say from these tests that the clay could be made into a dry 
press or plastic brick, and it could also be used probably for making fire' 
proofing. There is some doubt as to whether it would make a good paving 
brick. These tests refer to the clay alone. There is no reason, however, 
why a limited amount of the underlying shale should not be mixed with 
the clay. In former years some of the residual clay near Strasburg waB 
used for pottery manufacture. 

ROCKOJOHAM COUNTY. 

Harrisonbvrg, — The Martinsburg shale forms a small area immediately 



west of Harrisonburg, a broader area lying several miles east, and a n 
tongue extending southwestward from this area and ending east of Harri- 
sonburg. The country immediately east of Harrisonburg is underlain by 
residual clay derived from limestone. 

Following the Chesapeake and Western Railway southeastward from 
Harrisonburg the shales appear between Keezletown and Montevideo. They 
weather easily, so most of the cuts show weathered material of a flaky 
nature, and sometimes sandy texture. 

One of the best exposures, although not a very deep one, is one mile 
southeast of Penn Laird (Field No. 14). Here the shale consists of alter- 
nating clayey and sandy beds, with weathering extending to a depth of 
about 6 feet. 

The weathered material here (Lab. No. 2280) shows fair plasticity 
and works up with 22 per cent water. Its air shrinkage is 3.1 per cent. 
At Cone 010 the lire shrinkage is zero per cent, and absorption, 18.0 per 
cent, but the brick is not hard enough. At Cone 05, however, the clay gives 
a good, steel-hard red brick of 1.3 per cent fire shrinkage, and 10.3 per cent 
absorption. 
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The fresh rock (Lab. No. 2281) shows the characteristic properties and 
does not make a good brick. In the shale area just west of Harrisonburg 
there may be weathered shale, but none was seen in the cuttings, and the 
fresh material (Lab. No. 2226) does not work satisfactorily. 

AUGUSTA COUNTY. 

Staunton. — This city lies very close to the shale belt, which is crossed by 
both wagon road and railroad going towards Basic City. Where fresh it 
shows the usual qualities that have already been mentioned, and which 
render it unfit for brick manufacture. 

Such a deposit is well exposed in the Chesapeake and Ohio Railway cut 
2 miles east of Staunton (Field No. 25). The material is carbonaceous, 
thinly laminated, and weathers light-colored on exposure, but does not slake 
down readily. A sample of it (Lab. No. 2267) even when finely ground 
did not develop much plasticity. 

There are several other exposures east of Staunton, in which the rock 
shows varying degrees of weathering, so that a few data regarding them 
may be of value for purposes of comparison, although they do not represent 
extensive deposits. 

Thus %y% miles east of Staunton on the main road to Basic there is a 
cut in the easterly dipping, hard bluish-black shale. This material (Lab. 
No. 2268) does not work satisfactorily. 

Again 3 miles east of Staunton is another exposure, but the shale is very 
sandy. 

About 2% miles east of town (Field No. 26), and just opposite the 
218-mile post on the Chesapeake and Ohio Railway is a long low shale 
outcrop. This material (Lab. No. 2269) is slightly weathered, and works 
up with 18 per cent of water to a fairly plastic mass, with 3 per cent air 
shrinkage. Material weathered to the extent represented by this sample 
would make a fair brick, but it needs to be well oxidized in firing to bring 
out the red color. At Cone 010 the fire shrinkage is zero per cent, and 
absorption, 18 per cent, but the brick ts not hard enough. At Cone 05 the 
fire shrinkage is 2 per cent, and absorption, 11 per cent. This latter cone 
gives a good product. Another outcrop sampled 2% miles east of town 
(Field No. 26) was slightly more weathered than the preceding one, and, 
although it required the same amount of water ( 18 per cent) to work it up, 
it had better plasticity. It made a good brick, but did not burn quite as 
dense. Thus at Cones 010 and 05 the fire shrinkage and absorption were, 
respectively and 2.G per cent, while the absorptions were, respectively, 
23.7 and 14.5 per cent. 
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While there seems no doubt that the weathered Martinsburg shale can 
be used for brick, and probably for hollow brick or even drain-tile manu- 
facture, we saw no sections of deeply weathered material, and if used it 
would probably be necessary to mix some of the unweathered shale with the 
clay. As stated above, this can be done. 

The Standard Brick Company is operating a brick plant on the eastern 
edge of Staunton and utilizing the weathered Martinsburg shale. The 
bricks are molded on side cut, stiff-mud machines, dried in tunnel dryers, 
and fired in updraft kilns. 

The clay derived from the shale by weathering is very plastic, but the 
shale when ground is granular and lean. Both fire to a red color, and 
while the clay alone could be used for brick manufacture it is very ques- 
tionable whether the fresh shale alone would be of much value because of its 
low plasticity and carbonaceous character. 

SKVIEK SHALE. 

This is the equivalent of the Martinsburg shale in southwestern Vir- 
ginia. In its fresh condition it does not seem to be a very suitable material 
for the manufacture of clay products, nor is it always very accessible. A 
few localities where it occurs may be mentioned for the benefit of any who 
desire to look into it further. 

Southwest of Pearisburg, Giles County, a belt of it crosses New River, 
to the north and south of Goodwins Ferry. Another belt lies just west of 
Clinch Mountain in Scott County. 

There is a band of it on the southeast side of Moccasin Creek, to the 
northeast and southwest of Gate City, between Gate City and Moccasin 
Gap, The formation is reported, in places, to carry considerable yellow and 
blue shale. 

Finally, a belt of the shale lies about two miles northwest of the valley 
of Holston River, along the southwest border of Russell County, and is not 
very accessible. Here it is described as a calcareous shale with thin beds of 
blue or red limestone, and passing upwards into a shale that is less cal- 
careous but more sandy. 

LEE COOKTT. 

Pennington. — One-third mile north of here (Field No. 101) are two 
cuts about 150 feet long and 30 feet high, showing Ordovician shale, of 
which the lower half is partly weathered, and the upper half completely 
so. It represents the best material that we found in the Ordovician in 

Virginia. 
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The material (Lab. No. 2318) is brown, slightly gritty, but develops 
good plasticity when worked up with 26 per cent of water. The average 
tensile strength is 65 pounds per square inch, and the air shrinkage. 5 
per cent. 

The wet-molded bricklets yielded the following results : 

Cone Fire shrinkage Absorption 

Percent Percent 



6 Beyond vitrification Swelling 

The shale fires red, and is nearly steel hard at Cone 010. The material 
could probably be run through a stiff-mud machine and used for hollow 
blocks, and possibly even paving brick. 

It also yielded to dry pressing and gave a fair brick at 010 with 14.3 
per cent absorption, and a good brick at OS with only 9 per cent absorption. 

None of the above samples represent fresh shale, all being at least 
slightly weathered. They all fire to a red color, and some fuse at a rather 
low cone. At Cone 05 all give a brick of moderate to low absorption. They 
can be used for brick and probably hollow brick, but are of doubtful value 
for vitrified wares. 



1 HESIDUAL CI.AY8 OF DOUBTFUL ORIGIN. 
MONTOOXKET COUNTY. 

Christiansburg. — Two miles east of Christiansburg (Field No. 63), on 
the north side of the wagon road, there is a long, low depression (Plate 
VIII, B) between limestone ridges, in which occurs a clay deposit of 
unique type. There is little doubt that this material is of residual charac- 
ter, and, since the surface material shows scattered angular fragments of 
sandstone, the clay is probably derived from the weathering of a clayey or 
feldspathic sandrock. It is "sandy and of a gray color, while all the residual 
limestone clay of this region is strongly colored by iron oxide. Borings 
made in different parts of the deposit indicate a considerable quantity of the 
material, there being probably not less than 20 acres underlain by it. The 
clay (Lab. No. 3343), in spite of its grittiness, is very plastic, but took 
only 18 per cent of water to mix. The air shrinkage is 5 per cent, and the 
average tensile strength, 85 pounds per square inch. 
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.I.ETIN XX, PLATB IX. 



(Jij Devonian Eihale at Longdate station, Alleghany County. 
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The following results were obtained on wet-molded bricklets: 



Fire shrinkage 
Percent 


Absorptic 


1.3 
1.3 

1.3 
1.3 


12.6 
12.4 
10.5 
11.1 



27 Fused 

The clay fires buff and is steel hard at Cone 05. A sample was tried 
in the stiff-mud machine and flowed smoothly through the die. 

The material is to be classed as a low-grade fire clay. Its interesting 
combination of qualities are its good plasticity, buff color after burning, 
low fire shrinkage, and low absorption. It could be utilized in the manu- 
facture of buff-colored face brick, terra cotta, and low-grade fire brick. 

The deposit lies not more than three-fourths of a mile from the railroad 
in an air line, and is well worth developing. 

PULASKI COUNTY. 

Radford. — About one mile southwest of Radford (Field No. 62), on 
the Lyell property, is an elongated shallow depression, in which a test shaft 
was sunk. After penetrating 5 to 6 feet of overburden the shaft penetrated 
a light-gray clay with yellow mottling for 20 feet. Below this there was a 
red clay that looked like a decomposed shale. 

The surface material ie a mantle of ferruginous clay with pebbles of 
quartz and sandstone. We are somewhat in doubt as to the origin of this 
clay on the Lyell property, and it is difficult to express an opinion from 
what can be seen in the test hole. The material occurs at practically the 
same level as that on the Nelson property (p. 112), but appears different 
in color and other properties. 

The clay (Lab. Nft 2326) has little grit, works up with 24 per cent of 
water, and develops high plasticity. Its air shrinkage is 7.3 per cent, and 
its average tensile strength is 80 pounds per square inch. 

Burning tests of molded bricklets were as follows: 

Cone Fire shrinkage Absorption 

Percent Percent 

010 21.5 

05 2 16.3 
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The clay burns steel hard at Cone 05, and develops a fine buff-colored 
brick. It, too, should do well for face brick. 

The buff-burning character of the clays from Christiansburg and 
Radford, together with their semi -refractory character, should soon find a 
use for them. 

DEVONIAN SHALES AND RESIDUAL CLAYS. 

The Devonian formation in western Virginia lies on the west side of the 
Valley region, and underlies an area of considerable extent, but much of it 
lies remote from lines of railway. Its distribution can be seen by reference 
to the geologic map of Virginia issued by the State Survey in 1916. 
Beginning at the northern boundary of the State and proceeding south- 
westward, no railway line crosses it until we reach the one running 
from Harrisonburg west to Stokesville. From a point a few miles west of 
Staunton, it is traversed by the Chesapeake and Ohio until it leaves the 
State. An arm of it is crossed by the same road between Clifton Forge and 
Eagle Mountain, and a branch southward from there to Newcastle, as well 
as one from Covington to Jourdan Mines. 

In the extreme southwestern corner of the State, the Virginia and South- 
western Railway crosses the Devonian between Hilton and Moccasin Gap, 
and near Oreton; the Louisville and Nashville Railway southwest of 
Pennington; and the Norfolk and Western Railway near Richlands, 

The Devonian formation in western Virginia exhibits on the whole a 
vast amount of shales, and also some sandstones, as well as residual clays. 
These shales were examined at many points, as the localities described and 
the tests quoted above will show and at a number of localities show 
promising qualities. The Devonian, therefore, is adapted to the manu- 
facture of certain desirable grades of clay products. 

The reason for the nonutilization of some of the shales is because in 
their fresh condition they arc often too hard and gritty, as well as being so 
' firmly cemented together that they fail to disintegrate in water, and even 
when finely ground develop little or no plasticity when mixed with water. 
Then, too, some of them are highly carbonaceous. But it is not always 
safe to pass judgment on a shale from its appearance, for some soft shales 
show few good workable qualities, while others of unpromising appearance 
prove most docile, and yield good results when molded. 

While, however, the fresh shale is sometimes worthless for making clay 
products, a comparatively slight amount of weathering may produce a 
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marked change in the character of the material. The question to be deter- 
mined, of course, is how deep the weathering has extended, and this can 
often be ascertained only by test pitting. 

In addition to the shales there are also several deposits of residual clays, 
notably those of Frederick and Botetourt counties described below. The 
localities examined are arranged from north to south across the State. 

FEEUESICK COUNTY. 

Whitish residual clay associated with Oriskany brown iron ore has 
been found on the northwest slope of Great North Mountain near Bock 
Enon Springs. The quantity is not known, but it is exposed in several 
teBt pits dug for iron ore. 

Another deposit of whitish residual clay (Field No. 1 ) , derived probably 
from Devonian shale, is known to occur on the southeast side of Great 
North Mountain, a Bhort distance west of Mountain Falls. The material 
in its air dried condition is a white clay with yellowish mottlings, and 
rather indicates from its appearance that it might be almost white burning. 
The sample sent in for testing showed but little grit. 
The physical properties are as follows: 

Water of plasticity 20% 

Plasticity Good 

Modulus of rupture, lbs. per square in«h 80 

Linear air shrinkage 1% 

Fire tests: 

Cods. Fire shrinkage Absorption Color 

Per cent Per cent 

I 2 7.6 Cream white 

3 3 4.5 Buff 

6 4.5 1.8 Buff 

4 1.9 Buff 

The clay is steel hard at Cone 1. The plasticity and fire shrinkage are 
satisfactory. The linear air shrinkage is normal, but the modulus of rup- 
ture is not very high. The material does not fire white enough to be used 
in any white ware body, but it could be used in the manufacture of stone- 
ware. 

BOOXBBIDQE COUNTY. 

Goshen. — Just Bouth of Goshen (Field No. 36) there is a small mound 
of shale which has been cut through by the railroad track that runs to the 
old furnace (Plate IX, A). It is dark gray, partly weathered, and 
quite free from sandstone, so that it may be taken as an example of what 
a small amount of weathering will do. 
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The shale (Lab. No. 22f 1 ), when ground to pass a 20-inesh sieve, 
worked up with 19 per cent of water to a mass of excellent plasticity, whose 
air shrinkage was 3 per cent. At Cone 010 the fire shrinkage was zero 
per cent, and absorption, 17.7 per cent, while at Cone 05 these were 1.3 and 
11.4 per cent, respectively. The firing tests were as follows : 

Cone Fire shrinkage Absorption 



Steel bard Cooe 06 

Color after tiring red, turning to buff. 

The shale begins to overfire above Cone 5, in so far as swelling is con- 
cerned, but should be adapted to the manufacture of structural clay products 
where a hard and fairly dense body is required. 

There are other cuts of shale around Goshen, but those seen were all 
hard material, and besides they often contained too many sandstone layers 
for commercial purposes. 

BATH COUNTY, 

MUlboTo, — -There are large cuts of Devonian shale to the southwest of 
Millboro along the line of the Chesapeake and Ohio Railway. The material, 
however, is hard and flint-like, as well as containing numerous sandstone 
layers. 

We tried one sample (Lab. No. 2247) from a point an eighth of a mite 
southwest of Millboro Station (Field No. 28), but it is too low in plasticity 
to be workable. 

AVOVBTA COUNTY. 

North Mountain. — The Devonian shales which outcrop so abundantly 
along the Chesapeake & Ohio Railway between Goshen and Clifton Forge 
are usually black, gritty, and hard. At North Mountain station, however, 
there is a series of cuts along the railroad in which the shales are more or 
less weathered (Field No. 104). West of the station the shale contains 
numerous sandstone layers up to 4 inches in thickness, but east of the sta- 
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tion the sandstone layers are much less abundant. The faces of the cuts 
reach up to 25 feet in height, and they extend for a distance of probably two 
miles. The dip of the shale is variable, being southeast in places, north- 
west in others, and sometimes even vertical. This variation in dip showing 
local folding, is probably due to a neighboring fault. 

The shale is yellow, gritty, and breaks up easily to rectangular and 
scaly lumps. It does not grind down very readily, and has moderate plas- 
ticity when worked up with water. Finer grinding would increase its plas- 
ticity somewhat and decrease its granularity. 

The specimen tested showed 2 per cent linear air shrinkage, and a mod- 
ulus of rupture of 50 lbs. per square inch. The clay fires to a red body of 
fair hardness even at cone 05, but shows a tendency to overfire at cone 1. 
It can be used in brick manufacture, but is of questionable value for any 
wares requiring a vitrified body. 

Fordtrick. — The Lehigh Portland Cement Company has opened a large 
shale quarry at Ford wick for using the shale at its cement plant (Field 
No. 2T). 

The shale is massive and dark gray when fresh, but upon weathering 
develops a platy fracture and becomes crumbly. Further weathering causes 
it to turn yellow and become much softer. 

The following three partial analyses, supplied by the company, are of 
interest in showing the composition of (1) fresh shale, (2) slightly 
weathered shale, and (3) more advanced stage of weathered shale: 

Chemical analyses of fresh and weathered shales, Fordwtek, 
Augusta County 

1 2 3 

m Per cent Per cent Per cent 

Silica 51.80 54.88 60.34 

Alumina 18.36 17.36 24.12 

Ferric oxide 5.36 5.74 3.34 

Lime 7.12 4.73 .36 

Magnesia 2.00 1.89 1.41 

Sulphur 2.20 2.78 .20 

The effect of weathering is interesting and what might be expected. It 
results in a loss of ferric oxide, lime, magnesia, and sulphur. This results, 
of course, in a corresponding increase in the silica and alumina. 

There is not enough of the weathered material to work it alone. 
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A sample of the fresh (Lab. No. 22:6) and the slightly weathered 
(Lab. No. 227 T ) shale were both ground and mixed with water, but neither 
developed sufficient plasticity to work. It may be added that the slightly 
weathered piece had been lying on the pile exposed to the weather for 
seven or eight months. 

A piece of weathered material (Lab. No. 2278) taken from the top of 
the cut, and exposed to the weather for a considerably longer time behaved 
quite differently. 

This when ground to pass through a 20-mesh sieve and after mixing 
with 21 per cent of water developed good plasticity. Its air shrinkage was 
low, and it burned to a good red brick at Cone 05. The firing tests gave 
fire shrinkage at Cone 010, zero per cent, with 15.6 per cent absorption; 
and at Cone 05, fire shrinkage, 4.7 per cent, with 7.6 per cent absorption. 
If a large deposit of this nature were obtainable it would make a good brick 
proposition, and might even work for fire proofing. 

AXLEOKAWT COUNTY. 

Longdate. — There is a great quantity of shale in this locality. Thus 
along the road from Clifton Forge to Longdate Station the rock exposed is 
nearly all hard gritty Devonian shale. At Longdate Station (Field No. 39) 
there is a large bank of Bhale (Plate IX, B) which is slightly weathered 
although we do not know how far in the weathering extends. 

This shale (Lab. No. 2245), although somewhat coarse-grained even 
when ground to pass a 20-mesh sieve, worked up with 23 per cent of water 
to a mass of fair plasticity. Its air shrinkage was 3.9 per cent, and average 
tensile strength, 28 pounds per square inch. The material fires red, but 
required thorough oxidation to produce this color. 

When fired at Cone 010 it is still too soft to make a good brick. Another 
sample fired at Cone 1 showed 6 per cent fire shrinkage, and 5.5 per cent 
absorption; a third, fired at Cone 3, and had 4.5 per cent absorption. 

We were also able to dry press the material without much trouble, and 
a brick so made and fired at Cone 05 was steel hard, with 10.9 per cent 
absorption. The material collected from the bank could be used for brick. 

In following up the mine railroad from Longdale Station the shale is 
seen in the limestone quarry resting directly on the limestone, without the 
Oriskany sandstone between the two, but it is too hard for use. 

There are also additional cuts in shale at Longdale furnace and at 
Longdate mines. Where the shale is fresh it is hard, platy, black, and at 
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times contains concretions or even hard beds of sandstone. It breaks down 
readily to scaly fragments and these resist further attacks of the weathering 
agents for some time. 

Id places, however, the shale shows more advanced decay, and then 
becomes quite plastic, but it iB always a question of how deep the weather- 
ing extends, and how much of the weathered material there is. There is, 
too, the added trouble that two samples of slightly weathered shale, which 
look and otherwise seem very similar, behave quite differently when treated 
in the laboratory. Thus we took one sample of slightly weathered shale 
from the railway cut at Longdate furnace (Field No. 40), but this material 
(Lab. No. 2260) had altogether too little plasticity to mold. 

Another sample, appearing but little more weathered, was collected 
close to the Longdate mines and acted quite differently in the laboratory 
tests. 

The sample of more weathered shale (Lab. No. 2259), when ground to 
20 mesh, worked up with 25 per cent of water to a mass of very fair 
plasticity, whose air shrinkage was 3.2 per cent, and average tensile strength, 
2G pounds per square inch. 

The firing tests of the bricklets gave the following results : 

Cone Fire shrinkage Absorption 



This shale resembles in many respects the one tested from near Goshen 
(p. 7!)), but is a little fresher. It is also interesting to note that a slight 
amount of weathering appears to make quite a difference in the working 
properties of the material. 

This type of shale should work well for the manufacture of red 
structural clay products where a body of low absorption is desired. The 
clay oxidizes slowly, burns red, and makes a good brick at Cone 03, although 
it might be burned a little lower. It might work in a stiff-mud machine, 
but would require thorough grinding and tempering. 

Clifton Forge. — The shales around Clifton Forge are too hard and 
gritty for the manufacture of clay products, as are also those exposed in 
the cuts between Clifton Forge and Low Moor. 
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(Bl Concretion in gritty carbonaceous shale, Low Moor, Alleghany County. 
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(C| Old In-own-ore pit at Fenwick, Botetourt County. 
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Low Moor. — On the east side of the valley opposite the limestone quarry 
there is a good outcrop of shale (Plate X, A) along the wagon road 
(Field So. 41) which has been quarried for road material, and is slightly 
weathered. The material (Lab. Xo. 2240) is dark gray, and develops fair 
plasticity with 27 per cent of water. Its air shrinkage is 3 per cent, and 
average tensile strength, 26 pounds per square inch. At Cone 010 the fire 
shrinkage is zero per cent, but the brick is too soft. Another sample fired 
at Cone 1 showed 4 per cent fire shrinkage, and 13.1 per cent absorption; 
it was also steel hard. The shale of this nature could be made into brick, 
and fired even lower than Cone 1. It has a long oxidation period and 
burns red. 

In the limestone quarry above mentioned the rock contains a number 
of solution channels, which are usually vertical, sometimes as much as 
6 feet in width, and filled with a sticky clay, an analysis of which may show 
from 2 to 6 per cent zinc. The material has to be avoided in quarrying, 
and has no particular use. 

Covington. — Following up the valley of Jackson River towards Hot 
Springs there are extensive outeroppings of Devonian shale, in fact an 
almost continuous section is to be seen along what is known as the Mountain 
Road leading up the east side of the valley. The shale is usually carbona- 
ceous, gritty, and hard when fresh, but weathering often alters it to a 
marked degree. As illustrative of this we may take the properties of two 
samples collected along the road a short distance south of Falling Springs 
(Field Xo. 106). These represent slightly weathered shales, but we cannot 
say to what depth they have been altered. The following are partial tests 
of them: 

Lab. So. 2263 Lab. So. 2204 

Water of plasticity 3l"r 311 

Plasticity Excellent Excellent 

Air shrinkage 4.1 3.3 

Cone 010 

Fire shrinkage 

Absorption 28 7 24» 

Cone 06 

Fire shrinkage 3.3 2.3 

Absorption 18.2 l»-S 

Cowl 

Fire shrinkage 10.3 

Absorption 5.0 

Cone 3 

fire shrinkage 11.7 

Absorption 4.5 
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No. 2263 is nearly steel hard at CoDe 010. It fires to a red color, and 
would work for brick and hollow tile. No. 2264 also fires to a good body 
of red color. It is similar to the preceding one (No. 3263). 

If there is enough of the slightly weathered shale it could be quarried 
on the mountain side, and transported by wire-rope tram to a plant in the 
valley. 

Clifton Forge to Eagle Rock. — There are numerous outcrops of 
Devonian shale along the wagon road between these two points, but none of 
it is very promising. The following deposits may be noted as a matter of 
record : 

One mile south of Iron Gate. Shale contains too much hard rock. 

One-half mile south of Lick Bun. Shale hard and gritty. 

East of Big Hill (Field No. 42). Large mass of shale (Lab. No. 2242) 
which is not very hard and weathers to platy fragments, but it does not 
give a plastic mass when ground up. 

One and one-half miles north of Eagle Rock there is a large railway- 
cut in shale, but the shale (Lab. No. 2243) does not make a good brick 
material. 

Again one-fourth of a mile northeast of Gala station there is a hill of 
shale, but the shale (Lab. No. 2244) is too hard to mold well. 

Shales of slightly better character outcrop in the railroad cuts of the 
Newcastle Branch of the Chesapeake & Ohio Railway south of Eagle 
Rock. 

BOTETOUBT COUNTY. 

Lignite.— At this locality (Field No. 53) there are extensive mines of 
Oriskany brown iron ore that have been in operation for some years. The 
mines, owned by the Alleghany Ore and Iron Company, were opened first 
by a long cut, following the outcrop of the ore body. The ore has a footwall 
of limestone, and a hanging wall of Oriskany sandstone, while on top of the 
latter is the Devonian shale. 

Where the cut has been made the shale is no longer fresh, but has 
weathered down to a whitish clay, whose thickness ranges from 5 to 10 feet, 
and extends quite persistently along the face of the excavation above the 
ore (Plate XI, A). The white clay passes upward into a reddish one, 
which ap|«ars in places, and is in turn capped by a mixture of dirt and 
angular rock fragments. 

The white clay can be traced for about 300 feet along the face of the 
cut, but we are informed that it has been actually traced for a distance of 
several thousand feet beyond the cut. 
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A churn drill boring put down farther down the dip is said to have 
penetrated black shale, and then white clay, but the former does not appear 
in the face of the cut, unless it is represented by the red clay. 

The white clay (Lab. No. 2344) is dense, not distinctly stratified, and 
in structure somewhat resembles the Dickinson clay at Buena Viata. 
Mr. Stull, the manager, states that in places the clay sometimes shows a 
oisolitic structure, but does not show a composition resembling bauxite. 

It works up with 35 per cent of water to a mass of good plasticity, which 
had 6.1 per cent air shrinkage. 

The firing tests were as follows : 

Cone Fire shrinkage Absorption 



03 10.6 .3 

I 10. 6 0. 

3 10.8 .2 

5 11.3 0. 

9 8.3 .5 

The clay burns buff, but was gray at Cone 9. It was steel hard at 
Cone 05. This is a very interesting clay. In the first place it becomes 
practically non-absorbent at Cone 03 and remains so to Cone 5, above which 
the absorption increases slightly, due to overfiring. Similarly the shrink- 
age remains practically constant from Cone 03 to Cone 5, but decreases at 9. 
It may, therefore, be beyond vitrification at the last-named cone. The fire 
shrinkage is too high to permit its being used alone. 

It may be summed up as a plastic, dense-burning clay. While it could 
be used for face brick, its properties would seem rather to class it as a stone- 
ware clay, and it should be brought to the attention of pottery manu- 
facturers. 

An analysis of this clay yielded : 

Chemical analysis of white clay from Lignite, Botetourt County. 

Silica (SiO.) SO. 17 

Alumina (Al.O,) 24.28 

Ferric oiide (Fe,0.) 4.62 

Lime (CaOl None 

Magnesia (MgO) 1.06 

Potash (K,0> 4.84 

Soda (Na-OI 27 

WaUr (H.O) 5.72 

100.04 
The red clay is quite different in its properties, and is not as desirable. 
It (Lab. No. 2377) develops very high plasticity when worked up with 
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34 per cent of water, has 7.3 per cent air shrinkage, and 90 pounds per 
square inch tensile strength. It burns red and becomes steel bard at 
Cone 010, but has an abnormally high lire shrinkage as the following tests 
will show : 

Cone Fire shrinkage Absorption 

Percent Percent 

010 1.0 30 00 

06 10.4 12 4 

1 16.7 1-3 

3 13.0 1-7 

The fire shrinkage is altogether too high to permit this material being 
used alone. It seems to have reached its vitrifying point at Cone 1, for 
above that the shrinkage shows a decrease and the absorption a slight in- 
crease. It is possible that the clay might work in a mixture with the 
preceding white clay. If used alone it would not be safe to burn it above 
Cone 08. 

Fenwick. — The ore mines at Fenwick {Field No. 54) are about one 
mile in an air line southwest from the mines at Lignite. Here, too, the ore 
is now obtained from underground workings, but there is a large open cut 
(Plate XI, C) from which the ore was formerly dug with a steam 
shovel. 

In this abandoned cut there are large quantities of a soft, weathered, 
bluish shale, which is very smooth, and in places carbonaceous. Under- 
lying it is sandstone showing a southwest dip. The shale is at least 25 feet 
thick, but is not continuous, for it may contain pockets of ore and sand 
rock. 

Ou the west side of the pit is a mass of light-colored clay, about 15 x 7 
feet in size, thought to be fire clay, and which grades into the blue material. 
The properties of these two clays are interesting. 

The bluish weathered shale {Lab. No. 2258) works up with 27 per cent 
of water to a mass of high plasticity, whose air shrinkage is 3.7 per cent, 
and average tensile strength, 47 pounds per square inch. 

One lot of the plastic material was molded into bricklets, with the fol- 
lowing results: 

Cone Fire shrinkage Absorption 

Per «■( Per cent 

010 23. S 

OS 4.4 12.1 
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The fire shrinkage and absorption are very similar to those shown by 
the white clay associated with the iron ore at Lignite (p. 84), in fact the 
two clays occupy similar stratigraphic positions, but differ in their color 
in the unfired state. 

A second lot was tried in the stiff-mud machine, and worked very 
smoothly through the die. 

A third lot was dry pressed, and this at Cone 05 was steel hard with 
10.S p>or cent absorption. The clay bums buff, but has evidently reached its 
vitrification point at Cone 1. It could be used for making dry-pressed 
wide, or also earthenware. 

The so-called fire clay (Lab. No. 2261) develops high plasticity with 
30 per cent of water. Its air shrinkage is 5.3 per cent, and average tensile 
strength, 40 pounds per square inch. 

When tested in the stiff-mud machine it flowed from the die in a very 
i^ooth column and showed no tendency whatever to tear. 
The molded bricklets gave the following results: 

Cone Fire shrinkage Absorption 



"he clay burns buff and is steel hard at Cone 05. It is very similar in 
r >l "op er ties to the white clay over the ore at Lignite. 



E COVMTT. 

, *-* oZlins. — Shale of probably Devonian age can be seen outcropping along 

* »"o«.d about 2 miles northwest of Hollins {Field No. 58). It is dark- 

,. re *l, of smooth feel, and weathers to a clayey mass. In its fresh con- 

, °"** the shale (Lab. No. 2233) does not »ive a mass of sufficient plasticity 

cr * ground and mixed with water to permit of its being molded. 

■*■ *"»« Cambro-Ordovician clays found nearer the station, and mentioned 

** a ^e 48, are somewhat better. 



SMYTH COUNTY, 



s « * orton. — The Devonian rocks are not found near the railway, but a 

- ^ **& belt of them lies to the northwest, and strikes northeast-southwest. 

., S^ quantities of the Devonian (Chattanooga) shale are exposed along 

6 ^^"Bgon road 3% miles east of north from Marion (Field No. 82). The 
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rock which dips southeast can be traced by its exposures for at least 1,000 
feet, and wherever seen is of argillaceous or clayey nature. 

The shale (Lab. No. 21SI9) grinds up with 14 per cent of water to a 
mass of gritty feci and somewhat low plasticity, but still sufficient to permit 
of its being molded. The air shrinkage is very low, being 1.5 per cent. At 
Cone 010 the shale showed a fire shrinkage of .4 per cent, and an absorption 
of 15.1 per cent, while at Cone 05 the brick was steel hard, with a fire 
shrinkage of 1.7 per cent, and absorption of 8.45 per cent. Even at Cone 
010 the bricklets had a very fair ring. 

The material could be used for common brick, but the outcrop sampled 
is rather far from the railroad for economical working. If found in a 
better location it would be worth considering. 

TAZEWELL COUNTY. 

Rich lands.— The Richlands Brick Company (Plate XII, A), one of 
the largest plants in western Virginia, is located at Richlands, the works 
being just southwest of the town (Field No. 85). 

The raw material used is the Kimberling (Devonian) shale (Fig. 5), 
which is dug by steam shovel (Plate XII, B). At the works it is ground 
in a dry pan, tempered in a pugmill, and molded in a Freese side-cut 
machine. The drying is done in a tunnel dryer heated by waste heat, and 
burned partly in circular down-draft kilns and partly in scove kilns with 
permanent side walls. The product consists of building bricks and blocks; 
also 12 x 12 inch blocks for coke-oven bottoms. 

The shale is obtained from a hill cast of the works and dips slightly to 
the south. It is smooth and contains occasional sandstone layers and con- 
cretions, which are more abundant in the upper half of the bank. The shale 
also occurs in the low hills immediately south of the plant, and these in turn 
are bordered on the south by limestone. 

The shale on the whole is smooth, but unless well ground the limonite 
grains and concretionary lumps are apt to produce pimples in burning, so 
that if the material were tried for sewer pipe attention would have to be 
given to the grinding and screening, in order to eliminate as much coarse 
material as possible. 

This shale (Lab. No. a^S33) is one of the best tested from western Vir- 
ginia. When ground to pass 20 mesh, and mixed with 25 per cent water 
it works up to a mass of good plasticity. The tensile strength was 80 
pounds per square inch, and the air shrinkage 4.8 per cent. 
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The wet-molded brieklets behaved as follows in firing: 



The clay burns to a good red color, gives a (air body at Cone 010, and is 
steel hard at Cone 04. It is vitrified at Cone 3, but was slightly overtired 
at Cone 5. A sample put through the stiff -mud machine worked well 
through the brick, hollow brick, and 3-inch tile die. 

A third sample was molded dry press and gave a good brick with 11.40 
per cent absorption at Cone 05. 

WASBntOTOJT-BCOTT COUNTIES ABEA. 

The Virginia and Southwestern Railway follows the Chattanooga shale 
formation from Mendota, Washington County, to Hilton, Scott County. In 
this region the Chattanooga shale is mostly fine-grained and carbonaceous, 
although in the upper part of the formation the shale becomes more sandy 
and of a brown or ash color. 

The chief line of outcrop is along the southern slope of Clinch Mountain 
where it forms what is known as Poor Valley, a term used on account of the 
poor quality of the soil, which is nearly white in color and ill-adapted to 
agriculture. 

The weathered shale can be seen in cuts about one mile or so before 
reaching Hilton. There are also cuts of weathered shale along the railroad 
northeast of Maces Spring, Washington County. 

Just east of Mendota there are cuts of sandstone and sandy shale, while 
beyond Mendota the cuts show residual clay derived presumably from shale, 
and about 1*£ miles beyond the station the cuts show the typical black 
Chattanooga shale. 

Beyond Hilton about 2 miles there are cuts of a brownish shale, which 
extend nearly to Moccasin Gap (Fig. 6). One of these is situated about 
half a mile east of Moccasin Gap (Field No. 100), where the shale strikes a 
little north of east and shows a steep southeast dip. This is a brownish 
shale, cut by numerous joints, which together with the bedding planes show 
films of "limonite. It belongs probably to the Chattanooga black shale 
formation, and may represent a weathered phase of it, but the many out- 
crops indicate that it is well worth testing out as to quantity. 



dbyGoogle 



VIRGINIA (SEOLOUICAL SURVEY. BULLETIN XX, PLATE XII. 



(Hi Shale pit of same company. 



3, ,i,zeab,GOOgle 



GEOLOGICAL 8IBVBV. BULLETIN XX, PLATE XIII. 



Shale bank. Rose Hill, Lee County. 



Mix»innippian shale, along road at Weldon, north of Pulaski, Pulaski County. 
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The material (Lab. No. 233™) works up with 22 per cent of water to a 
Dice plastic mass. The air shrinkage is 3.S per cent, and average tensile 
strength, 40 pounds per square inch. The shale was molded by hand and 
fired with the following results : 



'ire shrinkage 


AhsorptU 


Per cent 


Percent 


(1 


Too soft 


1 


13.4 



3 3.6 4.5 

5 4.3 3.1 

The clay was steel hard at Cone 05 and burned red. A sample put 
through the stiff-mud machine flowed nicely through the brick die, but the 
material should be properly ground and screened if worked up in this 
manner. The results obtained in dry pressing were not very satisfactory 
unless the brick was fired above Cone 05. 

On the whole this is a good shale, which burns fairly dense at a low 
temperature, and remains so for some cones without showing signs of over- 
firing. It would no doubt make hollow blocks, and is worth trying out for 
sewer pipe and paving brick. The deposit is located close to the railroad. 
It should be carefully prospected to determine whether it shows any marked 
change with depth. 

Not far from here, and close to Moccasin Gap Station, the black shale 
crops at the surface, but it is much crumpled on account of. being near a 
fault. ■ 

To the south of the brown shale mentioned above there are outcrops of 
black shale, brown shale, and sandstone. These last mentioned are all 
supposed to be in the Grainger formation, the lower part of which is 
Devonian. 

WISE COVMTT 

Orcton. — In the vicinity of Oreton (Fig. 7) the Virginia and South- 
western Railway passes through a number of shale cuts lying chiefly east of 
this locality. One large cut is a fourth of a mile (Field No. 94) east of 
Oreton, and shows a monocline of soft grayish shale containing scattered 
stains of limonitc. Near the bottom of the cut there is a little black shale, 
but it seems extremely doubtful from the evidence at hand whether the 
gray shale is a weathered product of the black. About halfway up the cut 
is a bed of very clear gray clay, which resembles fire clay in appearance. 
There is a strong outcropping of hard black shale just west of Irondale 
Station. 
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EXPLANATION 



Carboniferous Grainger shale Chattanooga. 



Stvitr shale. Camt^an 



Contour inttrr*! Soojttc 
Fig. 7. — Geologic map of region south of Big Stone Gap, Wise Countv, Virginia. 
(Estillville Folio 12, U. S. Geol. Survey.) 
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The shale (Lab. No. 2350) from the cut a fourth of a mile east of 
Oreton is very smooth and gives a mixture of good plasticity with 20 per 
cent of water. Its air shrinkage is 4 per cent, and its average tensile 
strength, 44 pounds per square inch. 

The shale fires red, becoming deep red at Cone 1, at which cone it is 
practically vitrified. It is steel hard at Cone 05. 

The following figures shows its behavior at the different cones: 

Cone Fire shrinkage Absorption 

Percent Percent 



The shale does not burn hard enough at 010, hut gives a good product 
at 05. It could probably be used for either brick or hollow blocks. 

The bed referred to as occurring halfway up the cut and appearing less 
iron-stained than the rest is after all somewhat similar to the run of the 
bank, but shows a higher fire shrinkage. Its properties (Lab. No. 2336) 
may be summarised as follows: Water required, 26 per cent; plasticity, 
good; air shrinkage, 5 per cent; Cone 010: fire shrinkage, per cent, 
absorption, 20.6 per cent ; Cone 05 : fire shrinkage, 5.3 per cent, absorption, 
9.8 per cent; Cone 1 : fire shrinkage, 10.G per cent, absorption, .5 per cent. 

The sample fires red, but not as deep as the run of the bank. Its uses 
are similar. This same type of shale is found in several other cuts farther 
east from Oreton, 

LB2 COUNTY. 

Rose BUI. — A narrow belt of Devonian rocks extends across the north- 
western part of Lee County and is traversed by the Louisville and Nashville 
Railway between Ocoonita and Hose Hill. At the latter locality (Field No. 
102) the shale is exposed in the railway cut a few hundred feet northeast 
of the station, and is excavated for use at the local brick works. In the 
main pit (Plate XIII, A) the shale strikes N. 50" E. and dips 60" 
N. W-, but there are also local irregularities of dip due to folding. 

The shale is a soft argillaceous material, of brownish color, with organic 
matter along the bedding planes-. It seems to be peculiarly free from con- 
' cTetions or sandstone layers. 

The material (Lab. No. 2368) works up with 25 per cent water to a 
mass of good plasticity, whose air shrinkage is 4 per cent, and average 
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tensile strength, 22 pounds per square inch. It burns red, and is steel hard 
at Cone 05 or even lower. No trouble is experienced in running it through 
the die of a stiff-mud machine. 

Burning tests of the wet-molded bricklets gave the following results: 
Cone Fire shrinkage Absorption 



3 Viscosity beginning 

The clay, as the preceding tests show, fuses at a rather low cone, and has 
a somewhat short vitrifying range, but this does not interfere with its being 
burned to a good hard brick. It could also be used probably for fire proofing 
and drain tile. At Cone 05 it will yield a hard dry-pressed brick with 
14. 1 per cent absorption. 

At the time of our visit the shale was being used for the manufacture 
of a side-cut, stiff-mud brick. The drying was done in tunnel dryers and 
burning in circular down-draft kilns. The company had also installed a 
continuous kiln. 

MISSISSIPPIAN SHALES. 

The Mississippian formation contains some of the best shales that were 
tested from western Virginia. 

As the areas are so detached their location can best be understood by 
reference to the geologic map of Virginia, and suffice it to say here that 
the formation extends somewhat discontinuously along the western side of 
the Great Valley, the longest individual area being that which passes a 
few miles west of Blacksburg, Pulaski, and Marion. The Mississippian 
rocks in Virginia consist of shales, sandstones, conglomerates, and lime- 
stones. The shales in some cases are excellently adapted to the manufacture 
of clay products, while the limestones may yield residual clays. The sand- 
stones and conglomerates are, of course, of no value to the manufacture of 
clay products. Most of the promising deposits lie in the southwestern part 
of the State. We take up first those lying close to the Valley region and 
next those lying near the western border of Virginia. 

ATT OUST A CO DUTY. 

Stokesville. — The branch railroad from Harrisonburg to Stokesville 
traverses a short stretch of Mississippian rocks near its western terminus, 
and affords some excellent exposures. 
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There are large outcrops of shale and sandstone at Stokes ville station. 
Along the railroad track the shale is fairly hard, often red, sometimes green, 
and contains sandy layers from 1 to 12 inches thick. The shale in its fresh 
condition does not develop sufficient plasticity to mold. 

South of the station about an eighth of a mile the shale appears altered, 
is green or gray in color, breaks with a smooth fracture, and contains very 
little sandstone. It, too, however, does not work up to a sufficiently plastic 
mass to be used alone. The strike here is east-west and the dip to the 
north. One-quarter of a mile northwest of the station there is a reddish 
shale in abundance, but it also is lacking in plasticity. It is claimed that 
brick were once made about an eighth of a mile south of this point from a 
clay that is probably residual from the shale. 

If any of the Stokesville shales were used it would be necessary to mix 
some clay with them. 

MONT DOME ST COUHTY. 

Hferrimac.—Wc have here an oval-shaped area (Field No. 61) of 
Missiseippian rocks surrounded on all sides by Cambro-Ordovician lime- 
stones and separated from them by faulting. Two railroads, one a branch 
of the Norfolk and Western Railway from Christiansburg to Blacksburg, 
the other the Virginian Railway, which divide the area into four unequal 
parts. The area is best known on account of the semibituminous coal 
which is mined. Excellent sections are seen in the cuts of both railroads. 
The rocks strike approximately east-west and dip to the south. 

In the lower railway cut of the Virginian the rocks are practically all 
sandstone and very gritty hard shale. Some of the red shale at the west end 
of the cut is smoother than the rest, but it is too gritty to work and not. 
much of it is exposed. This cut is all in the Price sandstone formation. 
The upper cut, on the Blacksburg branch of the Norfolk and Western Rail- 
way, likewise shows sandstone and sandy shale. 

The best shale exposure found was along a road in the woods, south of 
the coal breaker, and perhaps an eighth of a mile from the main Christians- 
burg-B lacks burg road. Here there is a considerable outcrop of slightly 
weathered Pulaski shale. The rock is a dark gray-brown shale (Lab. No. 
2305) which works up with 20 per cent of water and develops fair plasticity. 
The addition of a little clay would greatly improve the shale. The tensile 
strength is 2T pounds per square inch, and the air shrinkage, 3.6 per cent. 
It burns steel hard at Cone 05 and makes a good red brick. 
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The tests on the wet-molded bricklets were as follows : 



1 i 4.8 

3 Nearly viscous 

The material is not adapted to making paving brick, but is all right for 
common brick. A sample of it was dry pressed, and at Cone 05 gave a red 
brick with 11.2 per cent absorption and a good ring. 

Considerable shale is exposed around the Merrimac coal mine, but the 
exposures are small, and, in most cases, seem to represent weathered 
material. Some partial tests of several samples collected from the bill 
opposite the oial breaker will give some idea of the variety. It should be 
emphasized that, is every case, the sample collected represents somewhat 
weathered shale, for we were not able to get down to the fresh rock. 

1. Sample from an east-west road about 100 yards north of Merrimac 
mine (Lab. No. 21*8). Also about 200 yards from mine. Strike N. 85° E. 
and dip 60° N. This is a greenish-gray shale, which is very smooth and 
plastic. Water required, 30 per cent. Air shrinkage, 3.4 per cent. Cone 
010: fire shrinkage, per cent, absorption 46.5 per cent; Cone 05: fire 
shrinkage, 1.7 per cent, absorption, 27.5 per cent. Does not fire dense 
enough to make a good brick, but gives a red product. 

2. Dark shale underlying coal, from cut just southeast of mine and 
across trestle (Lab. No. 2148). Strikes N. 85° E., dip 40° N. Quantity, 
uncertain. Plasticity, fair, but clay gritty. Water required, 13 per cent. 
Air shrinkage, 4.9 per cent. Cone 010 : fire shrinkage, per cent, absorp- 
tion, 12.5 per cent; Cone 05; fire shrinkage, .3 per cent, absorption, 11.8 
per cent. This would make brick. It burns red. 

3. Shale along narrow-gauge road opposite Merrimac mines (Lab. No. 
2160). Strike N. 60° E., dip 40" S. E. Fifty feet exposed along track. 
Plasticity, high, but required only 19 per cent water for mixing. Air 
shrinkage, 4 per cent. Too soft at Cone 010, but at Cone 05 has fire 
shrinkage oi 1 per cent, and absorption of 14.3 per cent. 

4. Fine-grained black shale outcropping just back of Merrimac mine 
(Lab. No. 2135). Strike N. 60° E., dip 40" S. E. Plasticity, fair. Air 
shrinkage, 1 per cent. Too soft at Cone 010. At Cone 05: fire shrinkage, 
1 per cent, absorption, 12.6 per cent. 
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PULASKI COtTHTY. 

Weldon. — North and west of Pulaski is a considerable area of Mississip- 
pi an rocks, which forms a tongue extending southward from the main belt 
lying a few miles to the northwest. 

These rocks outcrop along the line of the Norfolk and Western Railway, 
southwest of Pulaski for two miles or more, but they are unpromising, being 
sandstones or sandy shales. Indeed the only bed of smooth shale seen was 
one 4 feet thick in a cut 2 miles southwest of Pulaski (Field No. 66). 
Even this (Lab. No. 2113) is very sandy, although at Cone 05 it burns red, 
with 8.1 per cent absorption, and has a good ring. Its location is such, 
however, as not to recommend it. 

Going north from Pulaski, however, there is abundant evidence of shale 
in the road cuttings, and along the macadam road about 4 miles north of 
Pulaski, and about 100 yards east of Walden station (Field No. fit), ou the 
old Altoona branch road, is a long cut showing a section of shale about 
300 feet long and 15 feet high (Plate XIII, B). 

Between the wagon road and the old railroad grade there is a residual 
clay de]>osit evidently derived from the shale, and this was used a number 
of years ago for brick-making, the Major Bentley house near here being 
built of the bricks. 

A sample of the shale was taken by mixing material from vertical 
cuttings from top to bottom of different parts of the face, after first clean- 
ing off the visibly weathered material. This sample (Lab. No. 2323) was 
then tested, as was also a sample of the residual clay (Lab. No. 2324). The 
two sets of tests are given below : 

2323 2324 

Water required ... 17% 26% 

Plasti .- i >■ Fair High 

Air «b linkage 3 5.2 

Tensile Mrengtb, lb*, per square inch 36 65 

Wet'ioolded brick lets 
Cone 010 

Fire shrinkage 

Absorption 13.6 18 

Cone 05 

Fire shrinkage 2.6 3.6 

Absorption 9.6 10. B 

Cone 03 

Fire shrinkage 4 .... 

Absorption 6.33 

Cone 1 

Fire shrinkage 4.5 7.3 

Absorption 4.6 2.0 

Cone 3 - Nearly viscous Nearly viscous 

Color after firing Bed Red 

Steel h«rd 05 05 
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The shale was tried in a stiff-mud machine with both the brick and the 
hollow-ware die, and gave no trouble whatever. It would probably be best 
to grind it in a wet pan, as it shows a little tendency to remain granular. 

The clay gave an excellent dry-press brick at Cone 05. Its total shrink- 
age at Cone 1 is not excessive. It would probably be best to use the clay in 
connection with the shale. This is one of the most easily accessible shale 
areas in the State, but the ground should be carefully prospected before 
locating a shale pit. 



Marion. — Three miles north of Marion {Field No. 83), the gray to 
brown Mississippian shales are exposed in a road cut about 100 yards long 
and 10 feet deep. The material at the time the sample was taken had not 
been exposed more than four months. The shale is quite uniform, and has 
no sandy layers. It strikes northeast-southwest, and the dip is nearly 
vertical. Although the deposit is at present a little far from the railroad, 
it is so located that it could be easily worked. 

The following tests were made of this shale (Lab. No. 2191) : 

Water of plasticity 25% 

Plasticity Good 

Tensile strength, lbs. per sq. inch 35 

Air shrinkage 2.8% 

Fire tests : 

Cone Fire shrinkage Absorption 

Per cent Per cent 

010 00 lfi.i 

05 2.0 13.9 



The clay fires to a good body, of low total shrinkage, and would work 
well for brick, hollow blocks, and drain tile. It is also of promise for 
paving brick. 

North Holston. — The Mississippian rocks are accessible in the valley of 
the North Fork of Holston River, northeast and southwest of Saltville. and 
their relations have been described by Stose. The members of the Mississip- 
pian occurring here are the Newman limestone, Maccrady formation, and 
Price sandstone. 



i. 232, 1013; Va. Geol. Survey. Bull. No. VIII, 
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Id the Holston Valley these rocks have been bent into a syncline or 
basin, whose northwest limb forms Brushy Mountain, north of Holston, 
while the southeastern limb is cut off by an overthrust fault. The Price 
sandstone, which is the lowest member of the three formations, outcrops on 
the slopes of Brushy Mountain, but on the other side is concealed by the 
fault. It consists of sandstone and shaly sandstone, and is probably of no 
value. The Maccrady formation may carry sandstone, limestone, and shale, 
and underlies the valley at North Holston, but is usually covered by stream 
deposits. The material is abundantly exposed in the gypsum mines, where 
some samples were obtained. Its lower members consist of a basal black 
shale and reddish sandy beds, and the latter are exposed on the lower slopes 
of Bijish Mountain along the track leading from Saltville to the gypsum 
mill at North Holston. These shales are sometimes very sandy, but at 
other times they are quite argillaceous, when they grind up to a material 
of good plasticity. 

A belt of the Maccrady continues southwest from Saltville following the 
valley of the North Fork of Holston River, but here it lies more remote 
from the railroad. 

Three samples were collected for testing. The first of these (Lab. No. 
2340) was collected from the lower beds of the Maccrady formation, as 
exposed along the tracks near the gypsum mill at North Holston (Field No. 
84). Two others were obtained from the gypsum mines at North Holston 
and represent the red (2347) and the gray (2348) shales associated with 
the gypsum. 

The first-named material (Lab. No. 2346) is yellowish-brown and 
smooth. It worked up with 43 per cent of water to a mass of high plasticity, 
with 9.5 per cent air shrinkage, and 60 pounds per square inch tensile 
strength. 

Brieklcts of the wet-molded clay gave the following results : 

Cone Fire shrinkage Absorption 

Percent Percent 

010 20.2 

05 fi.O 11.6 



The bricklets fired red, and were nearly steel hard at Cone 010. The 
material worked well through the stiff-mud machine, but the main objection 
to it is its high air shrinkage. The fire shrinkage at Cone 1 is also high, 
but there is no trouble about the color. It would be desirable to mix this 
clay with one of lower shrinkage, when it could probably be used in a 
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r of Tip Top brick works, Tip Top, Tazewell County. 
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hollow-block or drain-tile mixture. The material can also be dry pressed, 
but at Cone 03 pave a somewhat porous brick, with 21.2 per cent absorption. 

The red shale from the gypsum mine is smooth and contains abundant 
grains, as well as small lumps of gypsum. It should, therefore, be properly 
screened and ground before using. If so prepared, the material develops 
very good plasticity with only 17 per cent of water. The average tensile 
strength is 45 pounds per square inch, and the air shrinkage, 4 per cent. 
The clay works well in a stiff-mud die, and the gypsum lumps cause no 
trouble if properly ground beforehand. 

The molded bricklets gave the following results on firing: 

Cone Fire shrinkage Absorption 



7-4 



The shale fires red, and is steel hard at Cone 010. It is beyond 
vitrification at Cone 2. After firing the gypsum shows as small white 
specks, but these do no harm. The material could be used for brick and 
probably hollow brick. It would be desirable to mis it with No. 2346. 

A sample was also dry pressed and gave a steel hard brick with 13.3 
per cent absorption at Cone 05, but was too soft at Cone 010. 

The dark gray shale associated with the gypsum was also tried with 
interesting results. This shale (Lab. No. 2348), although very plastic, 
needed but 18 per cent of water for working. The air shrinkage was 3.9 
per cent, and the average tensile strength, 34 pounds per square inch. It 
would probably work in a stiff-mud machine. The clay burns red, and is 
nearly steel hard at Cone 010. At this same cone the fire shrinkage is 
per cent, and absorption, 15.4 per cent, while at Cone 05 its fire shrinkage 
and absorption were, respectively, 1 and 11.1 per cent. The shale is beyond 
vitrification at Cone 1. It can also be dry pressed. 

The gray shale is very similar to the red gypsum shale, but differs from 
it chiefly in not burning as dense at Cone 05. The two should be mixed 
together and could be used for the same classes of ware. 

WASHINGTON COUNTY. 

Ben/iams.— The Virginia and Southwestern Railway crosses the 
Mississippian shale belt for several miles north and northwest from Ben- 
hams, but the material appears to be of little value. Just south of Benhams 
the bedrock is limestone. 
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TAZEWELL COUNTY. 

Tip Top.— The Tip Top Brick Company (Field No. 86) is making a 
red building brick from the weathered Bluefield shale which outcrops on 
the north side of the railroad (Fig. 8). The shale strikes N. 60° E. and 
dips 60° S. E. On the south side of the track the overlying Greenbrier 
limestone outcrops, and is covered in places by residual clay. 

The shale is soft, the upper six feet being so completely weathered that 
the structure is obliterated, but the portion below this, although soft enough 
to work easily, still preserves its shaly structure. 

The three following series of tests show the properties of the completely 
weathered- shale (Lab. No. 2339), the partly weathered shale {Lab. No. 
2340), and a mixture (Lab. No. 2378) of equal parts of the two: 

2339 2340 2378 

Water of plasticity 37 31 25 

Plasticity High Good Good 

Air shrinkage 5% 4% 4% 

Tensile strength, lbs. per Bq. inch 60 40 70 

Cone 010 

Fire shrinkage 2 

Absorption 28.6 25 7 27. » 

Cone 05 

Fire shrinkage 5 3.3 2.8 

Absorption 17.5 18.4 2019 

Cone 1 

Fire shrinkage 14.0 9.0 8-0 

Absorption 3.0 3.7 fl.8 

Fire shrinkage 10.8 3.6 11.6 

Absorption 9 1.1 .2 

Lab. No. 2339. The clay fires to a red color. At Cone 05 it has a good 
hard body. Shrinkage too high at Cone 1 to use clay alone at this tempera- 
ture. Nearly steel hard at 010, and fully so at 05. Works well dry press 
and at Cone 05 had 3.0 per cent fire shrinkage, and 16.9 per cent absorption. 
It is overtired at Cone 3. 

Lab. No. 2340. Barely hard enough at Cone 010, but has a good hard 
body at 05. Shrinkage somewhat high at Cone 1. Fires to a red color. 

Lab. No. 2378. Excellent hard body at Cone 05, but absorption some- 
what high. Fires to a red color. Mixing the shale and clay tends to reduce 
the fire shrinkage. A good brick material, which could probably be used 
also for hollow brick. 

Flate XIV, (A), shows the bank of weathered shale, and (B) a general 
view of the brick-making plant. 
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Bloefield shale 



Greenbrier limestone 



Carboniferous 

(except Bluefield 
jhafe and Grcanirier 



Silurian and Orbovirian 



_i 2 ± 5* 



Contour interval Jtwjkef. 
Fig. R. — (JcdluRif map of Tip Top area, Tazewell County. (Pocahontas Folio 20, 
U. S. Geo!. Survey.) 
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LEE conrTT. 

Pennington. — Shales of probably Mississippi an age outcrop at several 
points in the vicinity of Pennington, but the exposures are not in all cases 
very extensive. 

One of these occurrences (Lab. No. 2358) is 100 yards south of the 
Junction of the Virginia and Southwestern and Louisville and Nashville 
railways, or about 2 miles west of north of Pennington (Field No. 103). 
The shale deposit is about 30 feet wide, but not in a very accessible position, 
and would not be of much use, unless it could be traced to a better- located 
point. The material makes a good brick shale if ground sufficiently fine, 
for it has enough plasticity to mold. The air shrinkage is zero. At Cone 
010 the fire shrinkage was 1.6 per cent, and absorption, 11.1 per cent, while 
at Cone 05 these values were 2 and 8.7 per cent, respectively. The material, 
therefore, fires to a body of moderate absorption, and good red color. No 
further tests were made as the exposure was limited. Similar shale appears 
at different points for a mile south of the railroad junction, but may 
contain sandstone beds. 

Three-quarters of a mile south of Pennington (Field No. 108) is a four- 
foot deposit of gray shale (Lab. No. 2359) of unknown extent, but which 
works up with 26 per cent of water to a mass of good plasticity, and 5 per 
cent air shrinkage. It fires to a red color and gives a good brick at Cone 05. 
The mixture in firing had per cent fire shrinkage, and 16.4 per cent 
absorption at Cone 010, while at Cone 05 the fire shrinkage was 3.3 per cent, 
with 8.2 per cent absorption. At Cone 3 the fire shrinkage is 8 per cent, 
and absorption 2 per cent. So far as its physical qualities are concerned 
this is a good brick material. 

One mile north of Pennington (Field No. 101) is a clay deposit, repre- 
senting what is probably residual wash from Missis^ippian shale. It 
(Lab. No. 2360) is gritty, but has excellent plasticity, and 7 per cent air 
shrinkage. The material burns to a buff color and is more refractory than 
most of the clays that have been found, as the following tests show : 

Cone Fire shrinkage Alisoi-ption 



This material could probably be used for face brick. It might do for 
boiler settings. 
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CARBONIFEROUS FORMATIONS. 

The Carboniferous rocke occupy an extensive area in southwestern Vir- 
ginia covering all of Buchanan and Dickenson counties, a large portion of 
Wise County, and the northwestern edge of Tazewell, Russell, Scott, and 
Lee counties. They consist almost entirely of sandstones and conglomer- 
ates, with important beds of coal, and consequently do not offer a very 
promising field to the clay worker. Moreover, a large portion of the area is 
not traversed by railroads. 

The only railroad passing entirely across the area is that running from 
Frick on the Clinch Valley division of the Norfolk and Western, through 
Dante to Elkhorn City, Kentucky. Along this line there are a number of 
sections, but none of them exposes any shales of value. 

Here and there thin beds of shale are found, some of them underlying 
coal seams. Special inquiry was, therefore, made at the different coal mines 
with a view to obtaining all possible information regarding these. There 
is a popular and widespread theory that all clay or shale under coal is fire 
clay. This is not the case. All under clays are not fire clays, nor are all 
fire clays found under coal beds as many people also believe. 

It is, furthermore, not possible to tell from the appearance of a clay or 
shale under coal whether it is refractory or not. Some of the coals of south- 
western Virginia are underlain by sandstone and not by clay. 

The localities examined are described below. 

BUS BE IX COUNTY. 

Dan te.— Underlying the coal in Mine No. 2 of the Clinchfield Coal Cor- 
poration, 1 mile north of Dante (Field No. 93), there is below the coal at 
least 6 feet of gray sandy shale, but the total thickness is not known. The 
upper 6 inches is darker in color and more fossiliferous. While the material 
underlies the coal throughout the mine, it grades into sandstone in places. 

An average sample of the material (Lab. No. 2363) showed that it had 
good plasticity when worked up with 30 per cent water. Its average air 
shrinkage was 4.4 per cent. 

Two samples were fired. One of these at Cone 010 showed zero per cent 
fire shrinkage, and 18 per cent absorption. The other fired at Cone 05 was 
steel hard, had 1.6 per cent fire shrinkage, and 13 per cent absorption. The 
clay has to be fired slowly to prevent black coring. It should make a good 
hard brick, but would have to be mined in conjunction with the coal. It is 
not a fire clay. 
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Just at the portal of the tunnel 2 to 3 feet of the Bhale are exposed ; 
it is weathered and quite plastic {Lab. No. 2363). This probably accounts 
for its high fire shrinkage. The air shrinkage is also slightly higher, 
namely, 52 per cent. 

Firing tests were as follows : 



Fire shrinkage 
Percent 


Absorption 
Percent 


.7 

3.7 

8.3 

Beyond vitrification 


21.1 

12.6 
2 3 



The clay has a slow oxidation period, but fires to a red color, which 
becomes very deep at Cone I. It had begun to swell at Cone 3, as it was 
beyond vitrification. It was steel hard at Cone 05. It should make a good 
brick material. 



Norton. — About iy 2 miles northwest of Norton on the main road (Field 
No. 105) and just east of the fork where the road to Big Stone Gap turns 
off is a cut 100 feet long and 15 feet high, showing beds of altered sandy 
shale with a steep dip. The material (Lab. No. 2356) is one of the best 
exposures in this district. It is yellow to brown, usually sandy, and may 
vary from hard sandy material to soft shale. There are other outcrops in 
the vicinity that look better than this one, but they are all smaller. For 
this reason the largest one was sampled. In spite of its sandy feel, the 
shale when ground to pass a 20-mesh sieve, and mixed with 25 per cent of 
water, had good plasticity. The tensile strength of 25 pounds per square 
inch was low, but this affects its bonding power more than its ability to 
work in a stiff-mud machine. The air shrinkage is 4 per cent. It fires 
to a good red color, and is steel hard at Cone 05. 

The details of firing tests are as below: 

Cone Fire shrinkage Absorption 

Percent Percent 

010 20.8 

05 2.8 18.4 

03 4.0 12.0 

1 5.0 10.7 



These tests show that the material had begun to overfire at Cone 5. The 
shale should make a good brick. 
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Glamorgan. — The Stonega Coal and Coke Company has mines in opera- 
tion at Glamorgan (Field No. 95). Under the coal is an 13-inch bed of 
so-called fire clay (Lab. No. 2353), which is gray, smooth and plastic, and 
lies nearly flat. The material has excellent plasticity when worked up with 
27 per cent of water, a tensile strength of 25 pounds per square inch, and 
an air shrinkage of 4.5 per cent. 

At Cone 010 the fire shrinkage is .7 per cent, and the absorption, 21.2 
per cent, while at Cone 05 the clay shows 2.4 per cent fire shrinkage, and 
18.3 per cent absorption. At Cone 5 the material is beyond vitrification, 
so that it is not a fire clay. The color after burning is pink. Material of 
this type could be used for brick if there were enough of it. 

Just north of Glamorgan (Field No. 96) on the Pound road is gray 
clay (Lab. No. 2352), which is very plastic and smooth, but which if it is 
derived from shale is very much weathered, for there is no trace of the 
original rock structure remaining. This clay which has an air shrinkage of 
6 per cent, burns pale red, and shows an additional shrinkage of 1 and 2 
per cent at Cones 010 and 05, respectively, with an absorption at both cones 
of close to 20 per cent. While it does not burn very dense, it is capable of 
making a good common brick, if the quantity proves to be sufficient, 

Wise. — About three-fourths of a mile south of Wise (Field No. 97) in 
a road cut several hundred feet long is a somewhat characteristic section 
of materials associated with the coal. Here below a 1-foot coal seam is a 
gray clay, and over it is sandy shale, red sandy clay, gray and brown 
clay. It is probably weathered material, and so may be regarded as some- 
what better than it would be farther in the deposit. However, the face of 
the bank as exposed and averaged (Lab. No. 2354) shows good plasticity 
with 5 per cent air shrinkage. It fires red, but while it gives a good 
brick at Cone 05 it is not steel hard. 

The fire shrinkage and absorption at Cone 010 are, respectively, and 
22.2 per cent, while at Cone 05 they are 1 and 18.8 per cent. A perfectly 
salable brick could be made from this clay-shale mixture. 

In the area around Norton the Carboniferous rocks are mostly sand- 
stones, but there are occasional exposures of shaly sandstone or sandy 
shale 5 or 6 feet in thickness. Since they are interbedded with sandstones, 
they could only be extracted by underground workings. Some of these 
weather to a light plastic clay, while others break down to a sandy clay. 

Of the former type we find an example half a mile north of Wise, on 
the Wise-Glamorgan road (Field No. 98). The material here (Lab. No. 
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2319) is a mixture of gray plastic and sandy brown and yellow clay, most 
of which still preserves the original rock structure. The beds lie nearly flat. 

This is a rather good material. It develops good plasticity when worked 
up with 24 per cent of water, and had an air shrinkage of 4.6 per cent. 

The firing tests were as follows : 

Cone Fire shrinkage Absorption 

Percent Per rent 

010 IB. 8 

05 .4 17.3 



The clay fires red and has a very low absorption from Cone 03 to 
Gone 3, at which heat it showed no signs of failure. If there was a sufficient 
quantity of it, the material could probably be used for drain tile or hollow 
blocks. 

It will be noticed from these tests that the shale reached its maximum 
shrinkage and density a little above Cone 3, and at Cone 5 it was a little 
beyond vitrification, as shown by the decreased shrinkage and increased 
absorption. This should be a good shale for such purposes as hollow brick 
and drain tile. 

Kent Junction. — There is little else but sandstone exposed around Kent 
Junction, but about half a mile northwest of the Junction a section showing 
alternating bands of sandy shale and clay occurs. It was not sampled. 

Appdlachia, — Between %y 2 and 3 miles northeast of Appalachia (Field 
No. 99), on the road to Norton is a cut of altered shale, which has not fully 
weathered as the entire rock structure is still quite clearly retained. The 
outcrop here is about 50 x 8 feet, but there are several similar cuts between 
here and Kent Junction. The material (Lab. No. 3355) takes but 17 per 
cent of water to work it up, but has good plasticity. The air shrinkage is 
3 per cent. It fires to a good red body. Firing at three different cones 
gave the following results : 

Cone Fire shrinkage Absorption 



Even at Cone 1 the clay shows no signs of overturning and the total 
shrinkage is not high. It would no doubt work for brick and fire proofing. 
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Stonega. — The rock around Stonega, where exposed, is practically all 
sandstone, although at the coal mines there are from 6 to 8 feet of Bandy 
shale, but the shale does not feel very plastic when wet. 

LEE COURT*. 

Pennington. — Under the coal at St. CharleB, especially in the Darby 
mine, there are 4 feet of a gray shale, which is referred to as fire clay. It is, 
however, very sandy and micaceous, and could not be used unless some more 
plastic material were mixed with it. 

RECENT SEDIMENTARY CLAYS. 

The surface (Recent) sedimentary clays are all of the flood-plain type. 
In many parts of the Valley region, and to a lesser extent in the Mountain 
region, the streams are bordered, in places at least, by terraces that may be 
from perhaps 2 to 15 feet above their present level. These flood-plain 
terraces, often covered by water during periods of flood, are underlain by 
river deposits, which may vary from fine clay to coarse sand, or sometimes 
both, the material being interlayered regularly, or sometimes in the form of 
interlocking lenses. On account of their irregularity it is therefore neces- 
sary to test them out quite carefully as to depth and extent. Some clue to 
the character of the material underlying the flood-plain can often be ob- 
tained from an examination of the river banks. 

Where the material is clay it is usually apt to be more plastic and have 
a higher tensile strength than the residual clays; and this may be true even 
though tlie clay is very gritty. 

Few of the flood-plain clays, however, are suitable for any clay product 
other than common brick, and they are so employed in many localities. 

It is an interesting and noticeable fact that in any region where there is 
a brickyard, and where both residual and flood-plain clays occur, the latter 
are commonly used. 

Aside from their adaptability, the flat surface of the flood-plain makes 
a good site for the location of a plant. 

MODERN FLOOD-PLAIN DEPOSITS. 

Fewer flood-plain clays are worked in the Valley region than in the 
Piedmont province east of the Blue Ridge. The following localities in the 
Valley province may be mentioned. 
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Bridgewater. — A small brickyard is in operation here, utilizing a flood- 
plain clay (Field No. 15). 

AUGUST A COUNTY. 

Basic. — Just south of Basic (Field No. 37) and west of the Norfolk and 
Western Railway tracks is a flood-plain deposit which is underlain near the 
brick works by 4 to 5 feet of yellow, gray, and red clay, and this in turn by 
a gray sandy clay. Like most flood-plain deposits the clay is pockety. The 
top clay alone is used, it being claimed that the sandy clay is not good. 
Some partial testa of the two given below afford an interesting comparison. 
No, 2188 is the brick mixture of the yellow, gray, and red clay. No. 2190 
is the bottom sandy clay. 

No. 2188 No. 21W 

Water required 23 IT 

Plasticity High Good 

Air shrinkage 5.3 3.4 

Cone 010 

Fire shrinkage 1.0 O 

Absorption lfl.7 13.3 

Cone 05 

Fire shrinkage 1.0 -3 

Absorption 18.4 12.5 

Cone I 

Fire shrinkage 4.7 

Absorption 11.7 

Color burned Red R*d 

Steel hard (one 05+ Cone 05 

The sandy clay does not work as well as the top clay, hence it is probably 
not desirable for use alone. It also has a somewhat lower plasticity and air 
shrinkage as might be expected, but it fires denser, and with a lower 
shrinkage than the top clay. There seems no reason why some of it should 
not be mixed with the overlying material. 

The clay at this yard was not only being used for common brick, but 
also for drain tile, and seemed to yield a good product. 

Lipscomb. — One-half mile southwest of Lipscomb (Field No. IC)" is a 
low flood-plain deposit bordering South River, which contains one of the 
best flood-plain clays seen in the State. There is not more than 18 inches 
of top soil, while under this there is at least G feet of clay as exposed in the 

•The field number 16 also includes a residual day locality, the tWo being so 
close together that the scale of the map prevents them leing shown by separate 
field numbers. 
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stream banks. The sample was taken about 100 feet east of a private bridge 
across the creek, although the clay is exposed at a number of other points in 
the river banks. 

The clay (Lab. No. 2195) gave the following tests: 

Plasticity High 

Water of plasticity 35% 

Average tensile strength, lbs. per sq. inch 311 

Air shrinkage 8% 

Firing tests : 

Cone Fire shrinkage Absorption 

Percent Percent 

010 1.0 11.50 

05 2.6 11.40 

0.1 2.6 6.70 

1 2.6 6.70 

3 4.0 3.40 



The clay fires to a very hard body of low absorption, and does not begin 
to overftre until Cone 7. It was not fused at Cone 9. It would make drain 
tile or other dense-burning wares calling for this type of clay. It was also 
tried with success in the stiff-mud machine, and flowed through the die 
without cracking. 

The clay could be used for making both brick and drain tile, but the 
main objection is its high air shrinkage. This could be overcome by mixing 
a more sandy clay with it. As most flood-plain deposits are apt to contain 
lenses of sandy clay, some could perhaps be found in this one, or there is 
the possibility that mixing some of the near-by limestone residual clays 
would also help it, 

A similar flood-plain clay is said to occur along South River south of 
Stuarts Draft. 

KOCKBBIDQE COUSTT. 

Goshen. — A small flood-plain deposit was formerly worked near the old 
blast furnace (Field No. 38), one mile south of Goshen, but no bricks have 
been manufactured here for some years. 



Covington. — There is a small flood-plain deposit on the southern edge 
of Covington (Field No. 43). The material is qaite Bilty, and is dug to a 
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depth of about 6 feet. It is worked up in a pugmill and molded in an end- 
cut, stiff-mud machine. The bricks have a good ring, but the clay fires to a 
rather deep red. The yard is operated by the Covington Brick Company. 

HOANOKE COUNTY. 

Roanoke. — The Adams, Payne, and Gleaves Company is operating a 
yard east of Boanoke (Field No. 59). The deposit is of the flood-plain type 
and lies between Roanoke River and Tinker Creek. In this deposit they 
have made a long excavation 6 to 8 feet deep, which exposes a blue, sandy, 
but very plastic clay. At the upper end of the pit near the works, but 
away from the river is a very sticky clay, but this is not used. The clay is 
excavated with a steam shovel, and worked in a stiff-mud machine. It fires 
red, and the bricks have 11 per cent absorption. Only common brick are 
made. 

Salem. — The Salem Brick Works located 2 miles west of Salem is using 
a flood-plain clay (Field No. 56) *, which lies on the north side of Roanoke 
River. The flood-plain clay is mixed with a limestone residual clay obtained 
near-by for making common brick. It is referred to on page 48. 

TIBTUKT FXOOD-PLAIH CLATB. 
MONTOOlfEKT COUVTT, 

Radford. — One mile more or less southwest of Radford (Field No. 62*), 
at about the 2,100-foot elevation above sea-level, on the Nelson No. 1 
property, there is a winding depression resembling a stream valley, which 
is underlain by clay that has been exposed in many test pits. The material 
is grayish in color, but there are two distinct types as one might expect to 
find in a flood-plain deposit. One is a tough, fine-grained clay, the other is 
a more sandy one. Both clays are found only in the depression referred to, 
and do not underlie the slopes surrounding it. The sandy clay is far more 
abundant than the smooth one. The two clays are so different that it is 
interesting to give the tests of them side by side for comparison. 

No. 2325 No. 2372 

Water required 39 26 

Plasticity Good High 

Air shrinkage i. 7 8.0 

Tensile strength 80 221 . 

■This field number also rovers a deposit of residual clay from limestone which 
is located done to the flood-plain clay. 

'Tliis field numl-er also rovers a deposit of red-burning clay located close to 
the flood -plain deposit. 
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Cone 010 

Fire shrinkage .7 

Absorption 10.0 16.5 

Cone 05 

Fire shrinkage I 

Absorption 10.0 13.5 

Cone 1 

Fire shrinkage 3.3 

Absorption 11.2 11.5 

Fire shrinkage 3.0 

Absorption 8.2 

Fire shrinkage 3.0 

Absorption 11.0 7.4 

Cone 

Fire shrinkage 

Absorption 10.6 

Color after firing Buff Buff 

Steel hard Cone 5 Cone 010 

No. 2325 is the sandy clay. 
No. 2372 is the smooth clay. 

Both clays have a low fire shrinkage, and neither shows a high absorp- 
tion at either cone. Both burn to a fine buff brick, and should make a face 
brick. It would be best to mix some of No. 2325 with No. 2372. 
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LETTER OF TRANSMITTAL 

Virginia Geological Survey, 
University of Vibginia, 

Charlottesville, September 1, 1921. 

Governor Westmoreland Davis, Chairman, and Members of the State 
Geological Commission: 

Gentlemen : — I have the honor to transmit to you herewith, and to 
recommend for publication as Bulletin No. XXI of the Virginia Geological 
Survey Series of Reports, a manuscript and illustrations of a report entitled 
"The Geology and Coal Resources of Dickenson County, Virginia," by Pro- 
fessor Albert W. Giles. 

This report, prepared by the Virginia Geological Survey in cooperation 
with the United States Geological Survey, is the fifth one of a series of 
detailed reports published by the Virginia Geological Survey on the coal 
resources of southwest Virginia, under cooperative agreement of the State 
and Federal Surveys, and the third one of the county reports. It is accom- 
panied by topographic and geologic maps of Dickenson County. 

Dickenson County has an enormous quantity of bituminous coals of 
great purity and value, the development of which should add much to the 
wealth of Virginia. It is my opinion that this report will be extensively 
consulted and will greatly aid in the development of the vast coal resources 
of the county. 

Respectfully submitted, 

Thomas L. Watson, 

Director. 
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THE GEOLOGY AND COAL RESOURCES OF 
DICKENSON COUNTY, VIRGINIA 

By Albert W. Giles. 

INTRODUCTION 

Location and importance of the county. — Dickenson County is in south- 
west Virginia (see Fig. 1), and is bounded on the north by Pike County, 
Kentucky, on the northeast by Buchanan County, Virginia, on the east 
by Buchanan and Russell counties, Virginia, on the southeast and south 
by Russell and Wise counties, Virginia, on the west by Wise County, Vir- 
ginia, and on the northwest by Pike County, Kentucky. 




Fig. 1. — Index map showing the location of Djckenoon County (shaded area). 
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2 THE OEOLOGT AND COAL RESOURCES OP DICKENSON COUNTY 

The area of the county is 332.2 square miles, or 212,600 acres, com- 
puted from recent topographic maps of the United States and Virginia 
Geological Surveys. The county is composed of the following topographic 
quadrangles: Bucu, Carterton, Clintwood, Coeburn, Hurley, Pound, and 
Regina. Nearly all of the Clintwood quadrangle lies within the bound- 
aries of the county, and 54 square miles of the county are contained in 
the Bucu quadrangle. About 17 square miles of the Regina quadrangle 
are in Dickenson County, 8 square miles of the Coeburn, and 22 square 
miles of the Pound. About one-quarter of a square mile of the Hurley and 
about one-tenth of a square mile of the Carterton quadrangles are embraced 
within the confines of the county. 

The primary purpose of the geological survey which constitutes the 
basis of this report was to obtain detailed information of the extensive 
coal resources that the county was known to contain. The geology of that 
part of the county not having a direct bearing on the coal beds has received 
secondary consideration. The county lies on the southeast border of the 
central part of the great Appalachian coal field and contains in beds of 
14 inches or more in thickness, about 6,900,000,000 tons of high-grade, 
coking bituminous coal. This great resource of coal is practically un- 
touched. Until recently the only mines were small, furnishing coal for 
purely local consumption. At the present time large operations are in 
progress in several places in the county, and the coal is being shipped over 
the Carolina, Clinchfield and Ohio Railway, recently constructed through 
the central part of the county. 

Method of geologic work. — The western part of Dickenson County 
included in the Pound quadrangle was surveyed geologically by Charles 
Butts' in 1912. 

During 1913 and 1914 Henry Hinds* and T. K. Harnsberger surveyed 
the larger part of the county in preparation for their report on the coal 
resources of the Clintwood and Bucu quadrangles. 

The geological work was completed during the summer of 1919 by 
Albert W. Giles and C. K. Wentworth who surveyed the southern part of 
the county included in the recently published map of the Coeburn quad- 
rangle. 



1 Butts, Charles, The coal resources and general geology of the Pound quad- 
rangle in Virginia: Va. Geol. Survey Bull. IX, 1914; The coal resources and general 
geology of the Pound quadrangle in Virginia and Kentucky: U. 8. Geol. Surrey 
Bull. 541, 1014. 

■ Hinds, Henry, The coal resources of the Clintwood and Bucu quadrangles, 
Virginia: Va. Geol. Survey Bull. XII, 1916. 
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The expense of both the geologic and topographic work has been shared 
by the Virginia Geological Survey and the United States Geological Survey. 
The Virginia Geological Survey waa represented in the geologic work by 
Mr. Harnsberger and the author and the United States Geological Survey 
by Messrs. Butts, Hinds, and Wentworth. David White, Chief Geologist 
of the United States Geological Survey, had general supervision of the 
work, and added materially to its value by his identification of fossil plante 
and critical examination of coal analyses. During the summer of 1919 
George H. Ashley of the United States Geological Survey spent a week in 
the field with C. K. Wentworth and the author, and he has contributed 
largely of his time and experience in furthering the field work and in 
the preparation of this report. 

The earlier geological work of Hinds and Harnsberger was done at the 
same time as a detailed cooperative topographic survey in charge of J. I. 
Gayetty, and the topographic corps rendered valuable aid in determining 
the location and elevation of a number of coal openings and exposures. 
By this method the geologists had available many more instrum en tally 
determined elevations than appear on the printed maps, but were handi- 
capped in making locations by the lack of completed and adjusted topo- 
graphic sketching. 

During the summer of 1919 the author had the advantage of the pub- 
lished topographic maps of the United States Geological Survey in the 
completion of the geological work and in the general geologic reconnaissance 
of the county. 

Geologic profiles were made of all roads and paths and all reported 
coal openings were visited, but it was soon seen that the lack of well-defined 
etratigraphic markers, the heavily timbered condition of the country, the 
rarity of natural coal exposures, and structural irregularities made addi- 
tional work necessary. Sections 400 to 800 feet long were, therefore, 
measured at intervals of half a mile to a mile up the sides of all the 
principal valleys. The elevations of the principal exposures were usually 
read both in going up and coming down, and the barometer was fre- 
quently checked at stadia stations to correct errors arising from varia- 
tions in atmospheric pressure. It may be confidently asserted that the 
work was more detailed than any other that has been conducted by public 
geological surveys in the coal fields of the Appalachian region: 

Acknowledgments. — In the preparation of this report W. D. Tyler of 
the Clinchfield Coal Corporation has again permitted the use of the engi- 
neering records of his office. He has furnished the logs of many diamond- 
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drill holes (Pis. IX and X), maps of accurate transit surveys of coal 
outcrops, and measurements of thickness of coal beds in hundreds of 
prospect pits. These data were available for the most important parts of 
the Russell Fork drainage basin, and for all of the Clinch River drainage 
basin within the county. Outcrop maps and coal measurements, chiefly 
in the Levisa Fork drainage basin, were furnished by E. V. d'Invilliers 
and J. B. Dilworth, and by Charles Catlett. 

The only publication describing the geology and coal resources of the 
county is the result of a hurried reconnaissance survey by R. W, Stone in 
the Russell Fork area, 1 and this has been drawn upon for several coal 
measurements. The Tazewell and Bristol folios of the U. S. Geological 
Survey, by M. R. Campbell, describing adjacent areas on the east and 
south, respectively, have been of material assistance. 

GEOGRAPHY. 

TOPOGRAPHIC FEATURES. 

Land surface. — The region represents a plateau surface deeply and 
maturely dissected by streams. It is so extremely rugged that it may be des- 
ignated as mountainous. Flat lands even a few acres in extent are rare and 
valley slopes, though not precipitous, are nearly everywhere very steep. The 
principal water courses are only a few miles apart and are separated by 
ridges that rise 500 to 1,000 feet above them. The valleys are deep, 
narrow, and V-shaped, with little or no flat bottom lands. Some valleys, 
notably those of Russell Fork and Fryingpan Creek, are remarkably straight 
for long distances; others, riotably those of Pound and Cranesnest rivers, 
are winding, so that water in the streams travels a long distance between 
points not far apart. The ridges are steep sided, winding, and very 
irregular in horizontal outline, with many side spurs. Most of the few 
small flat areas in the region are on the divides, but by far the greater 
part of the ridge tops are very narrow. The heights of neighboring ridges 
are approximately the same in most districts. 

The maximum relief of Dickenson County is 2,233 feet, the lowest 
point being where Russell Fork crosses the State boundary into Kentucky, 
at an elevation of 904 feet above sea level, and the highest point being 
the triangulation station on Pine Mountain near Jesse Gap, at an eleva- 
tion of 3,137 feet. The most conscipuous topographic feature of the county 

Kentucky and 
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{A} View of Pine Mountain from ridge near the mouth of Pound Rive 



(li) View of Pine Mountain looking northwest from Big Ridge. 
PLATE III.— VIEWS OF PINE MOUNTAIN. 
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is Pine Mountain, locally known as "Cumberland Mountain." Fine Moun- 
tain constitutes the boundary between Virginia and Kentucky, a con- 
spicuous feature from nearly every high point in Dickenson County, 
with its long, nearly straight, serrated sky-line. It extends from Russell 
Fork on the northeast into Tennessee on the southwest. The southern 
slopes of the mountain are long and comparatively gentle, but the northern 
slopes are very steep and descend a vertical distance of nearly 2,000 feet 
between the mountain crest and Elkhorn Creek, in Kentucky, a distance 
of less than 1% miles. 

There are several other ridges that deserve special mention. Sandy 
Ridge is a conspicuous feature that forms the divide on the north side 
of the Clinch River drainage basin, closely paralleling or actually forming 
the Dickenson- Russell counties boundary. It is nearly as high as Pine 
Mountain. Big Ridge extends from Sandy Ridge northeastward to the 
mouth of Pound River, forming the divide between Cranesnest and Mc- 
Clure rivers. 

The grandest scenic feature of the county is the gorge through Pine 
Mountain which Russell Fork has carved in its northward flow into Ken- 
tucky. The Breaks of Sandy, as the gorge is called, is visited annually 
by thousands of tourists and campers. The gorge has been utilized in the 
construction of the Carolina, Clinchfield and Ohio Railway, and an excel- 
lent view of its magnificent scenery may be obtained from the car windows 
of passenger trains on this road. 

Drainage. — The streams of Dickenson County are tributary to two 
great drainage systems. Those on the south side of Sandy Ridge flow into 
Clinch River, which joins the Tennessee, a river that flows as far south 
as Alabama and then turns west and north to the Ohip. Streams north 
of Sandy Ridge are tributary to Russell Fork of the Big Sandy River and 
reach the Ohio by a direct northerly route. The largest tributaries of 
Russell Fork are Pound, Cranesnest, and McClure rivers. Only the upper 
parts of moderately large creeks belonging to the Clinch River drainage 
system are included in the county. 

Although even small tributaries contain some running water during 
most of the year, none of the streams has. a very large flow. It is difficult 
even to utilize row boats in navigating Russell Fork and Pound River, the 
largest streams, for any considerable distance, and bridges are considered a 
luxury rather than a necessity. Logs in large number are floated down the 
lower part of Russell Fork by means of a splash dam just north of the 
mouth of Pound River. The rainfall of the region is exceptionally great. 
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but the sandy soil, dense growth of trees and brush, and high stream 
gradients prevent floods. According to common usage in this region, the 
"right" and "left" sides or forks of a stream are considered relative to the 
position of a person facing upstream. 

nrstrsTHiAL features. 

Settlement. — The original settlers subsisted chiefly by hunting, but now 
squirrels, rabbits, and birds are the principal wild game. A few wild 
turkeys are found on the slopes of Pine Mountain, and both wildcats 
and catamounts are sometimes encountered in this heavily forested dis- 
trict The county is sparsely populated, the population in 1910 being 
9,199. At the present time the county has a population of about 12,000. 
The impetus recently given to mining by the war, and the establishment 
of several lumber camps have augmented the population considerably. The 
chief pursuits are mining, lumbering, and farming. .The wealth of the 
county lies in its coal and lumber resources, rather than in its farming 
possibilities. The slopes are too steep to be tilled easily and when laid 
bare of their forest cover are rapidly denuded of their soil. The present 
farms are small, the chief products being corn, garden truck, oats, and 
cattle. The forests which cover about 84 per cent of the county will be an 
important source of revenue for at least another generation, and with proper 
management should constitute a permanent source of income. The largest 
town of the county is Moss, a mining camp of the Clinchfield Coal Corpora- 
tion, built within the past three years. It had a population of about 1800 
in September, 1919. Clintwood, the county-seat, located in the west-central 
part of the county, has a population of about 500. Recently established 
lumber camps are Fremont and McClure, two miles south of Fremont, both 
on the Carolina, Clinchfield and Ohio Railway and in the central part of 
the county. New mining camps in addition to Moss, are Calhoun, Haysi, 
and Delano, all situated on the railroad. 

A cceatibSity. — That part of the county south of Sandy Ridge has been of 
easy access to the outside world since the construction of the Clinch River 
division of the Norfolk and Western Railway many years ago. The part 
north of Sandy Ridge, however, has been more or less isolated by Sandy 
Ridge on the south and Pine Mountain on the north, as well as by the 
hilly character of the entire region. The completion in 1915 of the 
extension of the Carolina, Clinchfield and Ohio Railway, under Sandy 
Ridge and down McClure River and Russell Fork, has opened rail com- 
munication both to the south and to the north. 
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(A) Railway cut S'/j miles southwest of the mouth of McClure River. 



(B) Ridges east of the head of Hatchet Branch of McClure River. 
PLATE V.— VIEWS SHOWING FOREST CONDITION& 
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(B) Hemlock trees on Canty Creek. 
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Wagon roads are rocky and very steep in places, and the usual method 
of travel is on horseback. Recently, however, an excellent road with low 
grades has been constructed from Clintwood southwestward to Darwin 
and Wise, and southeastward across Bearpen Gap to McClure River. Many 
of the ridge roads are fairly good, but wind so much that they are com- 
monly less direct than the valley roads. 

With the present impetus given to road building in Virginia it is 
certain that Dickenson County will have shortly several scores of miles of 
improved roads. It is likely that within a few years Clintwood will be 
connected by an improved road with Jenkins, Kentucky, on the west, and 
Grundy, the county-seat of Buchanan County, on the east It seems 
probable that a road will be built paralleling the tine of the Carolina, 
Clinchfield and Ohio Railway from Elkhorn City, Kentucky, to Dante, 
the large mining camp just south of the county line. 

Present and future coal production and markets. — Until a few years 
ago the only coal mined in Dickenson County was taken from small country 
mines for use in the immediate neighborhood. Recently mine No. 2 of 
the Clinchfield Coal Corporation at Dante and the Cranesnest mine of 
the same company near Toms Creek have been driven through Sandy 
Ridge, and considerable coal is being taken from beneath the surface of 
the southern portion of Dickenson County. The same company is also 
operating two large mines at Wilder just across the boundary in Russell 
County, which have been driven into the coal beds beneath Dickenson 
County. Moss, the new mining camp of the Clinchfield Coal Corpor- 
ation, located at the junction of Milt Creek and McClure River, is the 
center of active mining operations with large production. All of these 
mines are now producing much coal and have an even greater capacity. 
They are equipped with electric haulage and are under scientific manage- 
ment that considers the future as well as the present The smaller camps 
of Calhoun, Delano, Haysi, etc., are furnishing only a small production. 

The total present production, while large, may be greatly augmented, 
and it is likely that in the next few years new mining camps will be 
established and much larger operations undertaken, 

Expansion of the industry, outside districts now active, will be by 
the mining of the Upper Banner bed on Squirrel Camp Branch, Mill 
Creek, and all along McClure River. The thick coal of the Clintwood 
bed southwest of Clintwood can be reached by a railroad from McClure 
River under Bearpen Gap and up Cranesnest River, or by one from the 
Toms Creek field down the Cranesnest, with a long tunnel under Sandy 
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Ridge. Coats mined on the upper part of Russell Fork and Indian and 
Fryingpan creeks can be hauled out over a railroad down Russell Fork to 
the month of McClare River, though it is probable that most beds near 
Sandy Ridge will be reached by mines entering on the south side of that 
divide. 

Mining conditions are good. The coal beds are only gently inclined 
bo that electric haulage may be employed, and advantage may usually be 
taken of the dip in order to secure natural drainage and haulage. Most 
of the coal beds lie above the levels of the principal streams, and may be 
entered by drifts. Gas is not likely to be troublesome. The underclays of 
the coal beds are commonly so hard and sandy that heaving and squeezing 
will not be common in mine workings, and the mine roofs will be of kinds 
of rock that are not particularly hard to support. The supply of mine 
timber is notably abundant, and water for power plants and camps can 
be obtained with little trouble during most of the year. 

The natural market for most of this region is the southeastern states, 
with their growing industrial centers. The Carolina, Clinchfield and Ohio 
Railway also offers direct rail communication with Charleston, South Car- 
olina, where huge new coal-loading docks have been constructed with the 
expectation that the city will become a great shipping point for coal 
exported to Central and South America, especially through the Panama 
Canal. Ships destined for those points save more than a day by loading 
at Charleston instead of the principal coal ports farther north. The Ohio 
Valley and the Middle West are now reached through direct rail communi- 
cation over the Carolina, Clinchfield and Ohio and the Chesapeake and Ohio 
railways, but in this direction the competition of other fields with shorter 
hauls must be met. Shipments to the East and to the seaboard via the 
Norfolk and Western Railroad meet competition with high-grade coals that 
have shorter hauls. Mention of the relative quality of this coal and its 
probable competitors is made in another part of this report. 
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Young hemlock trees taking possession of cleared land on Dog Branch. 



) Mature valley carved in the elevated peneplain surface that forms the e 
sky line. Looking north into the headwaters of MeClure River from a point n 
the extreme southern end of Dickenson County. 
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< B ) Lee formation in The Breaks of Sandy showing growth of trees on belts of shale. 
PLATE VIII.— VIEWS IN THE BREAKS OF SANDY. 
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GENERAL GEOLOGY 

STRATIGRAPHY. 
GENERAL STATEMENT. 



The rocks exposed in Dickenson County, exclusive of residual soils and 
small alluvial deposits in the bottoms of the valleys, belong to the Carbon- 
iferous system. The Carboniferous system is divided into the Mississippian 
series below and the Pennsylvanian series above, and each of these series, 
which are unconformable, is made up of a number of formations that are 
described below. The Mississippian series does not come to the surface 
anywhere in the county, but well drillings have revealed its presence 
beneath the coal-bearing rocks in so many places that it seems certain 
that it is present under the entire county. The Mississippian probably 
carries 60me coal in this county, but its depth beneath the surface and 
the fact that its coal beds, are so far as known, of a few inches in thickness 
only, preclude the possibility of profitable mining. 

mSSISSIPPIAN SERIES, 

Although the Mississippian series is not exposed in the county its 
character is known from well records and from the study of adjacent areas 
where it comes to the surface. This series consists of the upper part of 
the Grainger shale at the base, the Newman limestone near the middle, 
and the Pennington shale at the top. According to Charles Butts, its 
thickness in Pine Mountain is 1,700 to 1,800 feet. In the same locality 
the Mississippian part of the Grainger is composed chiefly of green shale 
and brownish sandstone with considerable red sandstone in the upper 50 
feet, and is 400 to 500 feet thick. The Newman limestone is about 500 
feet thick. It is a fossil if erous, bluish gray to dark gray, firm, compact, 
tough limestone. It is oolitic and thick bedded in the lower half, but 
thinner bedded and containing only a few oolitic layers in the upper half. 
It weathers to a dull gray color, becomes cavernous, and yields a typical 
Karst ' topography. Both of these formations thin towards the northwest, 
hence they are much thicker in the southern part of the county than in 
Pine Mountain. 



dbyGoogle 



10 THE GEOLOGY AND COAL RESOURCES OF DICKENSON COUNTY 

The Pennington shale is about 800 feet thick, and is composed of 
red, green, and drab shale, thin-bedded, fine-grained green sandstone, and 
one persistent stratum of resistant siliceous sandstone 100 feet thick. The 
formation is thicker in the southeastern part of the county than in Pine : 
mountain. In both this district and Pine Mountain much of the Pen- 
nington resembles lithologically most of the Pennsylvanian series, bat it is 
distinguished chiefly by certain beds of red or green hues — colors that are 
very uncommon in the commercially coal-bearing rocks. Most of the 
Pennington was penetrated by drill hole S 1 on Cranesnest River (PI. IX). 

PEHHSYLVAHIAH 8ESIEB. 
General statement 

The Pennsylvanian series, in which are all the commercially important 
coal beds of this county, consists of sandstone, shale, coal, and thin beds 
of clay. The only limestone is in small nodules at a very few horizons. 
These rocks, which all belong to the Pottsville group, were divided by ' 
Campbell in his reports on the Big Stone Gap coal field into the follow- . 
ing formations, named in ascending order : Lee formation, Norton for- ! 
motion, Gladeville sandstone, and Wise formation. These formations can ! 
not be differentiated from one another by any lithologic or stratigraphic 
peculiarities that have wide application. No formation contains any type i 
of bed that is not present in one or more of the others, and no member 
exhibits the same thickness or exactly the same lithologic character in all ! 
localities. The intervals between coal or other horizons are different in | 
different parts of the field, so that the members of a measured section j 
can rarely be certainly identified by comparing it with another section 5 i 
miles or more distant In spite of these facts, however, and difficulties I 
due to the thick brush and timber, the more or less omnipresent residual ■ 
soil, and the local irregularities in dips, it is possible to ascertain strati-' 
graphic relations by careful tracing of a number of beds from place to; 
place. ' 

Sandstone constitutes one-third to nearly one-half of the Pennsylvanian: 
rocks. It includes considerable fine-grained and thin-bedded material that" 
has the appearance of sandy shale in weathered exposures. The most per- 
sistent sandstone beds are thick-bedded and coarse-grained and form cliffni 
and benches on the valley sides. By far the greater part are buff or brownish ' 
and coarse-grained, stained with iron oxide and containing decomposed, 
feldspars, mica, and other minerals, as well as the much more abundant' 
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quartz grains. Other beds, especially some in the lower part of the series, 
are gray and contain a large proportion of quartz grains that are firmly 
held together by siliceous cement. Another type of sandstone that is not 
very common and is confined to horizons above the Norton formation is 
almost pure white, fine-grained, and very resistant to weathering, 

Sandstones containing rounded quartz pebbles an inch or less in diame- 
ter are common in the Lee but not in higher formations. The Gladeville 
contains pebbles at a few localities. This conglomeratic phase is not per- 
sistent in any of the beds, though more common in the Lee and lower half 
of the Norton than elsewhere. 

Most of the shale is very sandy and grades into sandstone. Drab is the 
most common shade, though fresh exposures of several beds, especially 
among the lower rocks, are distinctly blue. Some of the more argillaceous 
Bhale is yellowish, and thin beds, commonly those within a few feet of 
coal beds, are black. 

The coal beds will be described later. The clay beds are usually asso- 
ciated with coal, either as very thin partings between coal layers or as 
the stratum upon which the coal rests. The underclays are a few inches 
to a few feet thick, most of them are sandy, and many are slightly lami- 
nated, so that they resemble and grade into true shale. 

Lee formation. 

The Lee formation, named from Lee County, Virginia, is exposed along 
the upper slopes of Pine Mountain, in the Middle and Left Forks of Cane 
Creek in the extreme southeastern part of the county. Only a few beds 
at the top of the formation are at the surface in the latter locality. A 
nearly complete section is exposed in The Breaks, one drill hole on Cranes- 
nest River (S 1 in PI. IX) passes through the entire formation, and other 
borings were continued into the upper part of it. 

In the boring on Cranesnest River, a mile south of Darwin, the Lee is 
830 feet thick, and consists largely of sandstone, conglomeratic in the lower 
part, with comparatively thin beds of shale, and several coal beds. In 
Pine Mountain the formation has probably about the same thickness, and 
the most conspicuous member is a massive sandstone, 100 to 300 feet thick, 
that forms the crest of the mountain northeast of Blowing Rock Gap, and 
high points southwest of the gap that are a short distance south of the 
divide. This sandstone, which constitutes the base of the Lee, contains many 
smoothly rounded, white and cream -colored quartz pebbles that weather 
out and lie on the surface like hailstones. Like most other sandstones 
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in the formation, this rock is grayish white and composed almost entirely 
of large clear quartz grains, very firmly cemented with a siliceous cement 
As the dips are slightly greater than the mountain slope, successively higher 
beds are crossed in descending the mountain on the Virginia side. In this 
county the upper beds of the Lee are not well exposed, but in The Breaks 
the top of the formation, consisting chiefly of conglomeratic sandstone 400 
to 500 feet thick, forms the lower part of the canyon walls. Few coal 
beds were found in the Lee of this county. In The Breaks a bed 32 inches 
thick has been mined about one-half mile south of the State line, and 
two higher beds, each a few inches in thickness, were seen. 

A conglomeratic sandstone that forms a low hogback in the lower slope 
of Pine Mountain in Virginia and the cliff at the top of The Breaks has 
all the characteristics of Lee sandstones, and has been called the top of 
the Lee in the reports by Stone and Butts previously mentioned. The work 
upon which this report is based, confirmed by a study of fossil plants by 
David White, has shown that this bed is the rock directly beneath the 
Kennedy coal bed, and that its top is 400 to 550 feet above the top of the 
Lee. 

As shown by drill records (Pis. IX and X), at least the upper part of 
the Lee contains a large proportion of sandstone and conglomerate in 
that part of Dickenson County about which information is available. In 
the southeastern part of the county, however, there is more shale, and the 
sta ml stones appear to be no thicker or more conglomeratic than those in the 
Norton formation. The exposures on Indian Creek show a coarse, thin 
sandstone at the top, and a 30-inch coal bed about 50 feet below the top 
of the formation. The rocks specifically correlated with the Lee by Stone, 
on Indian and Hurricane creeks and on Russell Pork, are in the lower part 
of the Norton, as demonstrated by the paleontological evidence. 

Norton formation. 
The Norton formation, named from Norton in Wise County, forms 
the greater part of the surface of Dickenson County, outcropping in most 
districts from the bottoms of the valleys nearly to the tops of the ridges. 
The thickness of the Norton, obtained at many points by combining drill 
records (see Pis. IX and X) with outcrop observations, ranges from 920 feet 
in the northwestern part of the county to approximately 1,460 feet in the 
southeastern pBrt of the county. The direction in which the greatest 
thickening takes place is slightly east of south, and all parts of the section 
are involved in the increase. This feature and the stratigraphic succession 
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View in the southern part of Dickenson County showing typical mature 
topography in rocks of the Norton formation. 



(B) Vertical walls of a youthful valley — The Breaks of Sandy. 

PLATE XI.— VIEWS ILLUSTRATING THE CONTRAST BETWEEN THE 
LATERAL SLOPES OF VALLEYS IN YOUTH AND IN MATURITY. 
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and thickness of intervals is shown by the drill records (Pis. IX and X), the 
generalized sections (Pi. XIII), and the local sections. The local intervals 
between coal beds are also mentioned in the detailed descriptions of each 
drainage basin. 

The formation consists chiefly of alternating beds of sandstoi:e and shale, 
with a number of coal beds, and thin layers of clay in and under some 
coal beds. Small limeBtone nodules were found at a very few horizons. 
Of greatest significance and importance are the coal beds, which will be 
described later in the section devoted to economic geology. Other beds 
are most readily described in connection with the coal beds with which 
they are associated, and that method of treatment will be adopted. Only 
a few facts of a general nature will be mentioned here. 

The most easily identified horizon, considering the field as a whole, is 
that of the Kennedy coal, near the middle of the Norton formation. As 
this bed is underlain everywhere hy coarse sandstone which forms ledges 
and cliffs, and overlain by nearly 200 feet of shale and thin-bedded, fine- 
grained sandstone which forms long slopes, its position is usually easy to 
find. Its usefulness as a stratigraphic marker is increased by the fact that 
the general northwesterly dip causes it to outcrop for long distances a 
few hundred feet above the principal streams. Except locally there is 
a large proportion of sandstone, and more of the coarse-grained type below 
the Kennedy than above it. The sandstone underlying the Kennedy is 50 
to 200 feet thick and contains at least a few pebbles in parts of most dis- 
tricts. This conglomeratic feature is conspicuous only at the foot of Pine 
Mountain, where the sandstone is gray and siliceous and forms high cliffs. 
The rock just beneath the Kennedy of the Pine Mountain district has been 
called the top of the Lee in reports by both Butts and Stone. 

Several other sandstone beds are locally conglomeratic and exception- 
ally coarse and form conscipuous ledges and cliffs. One of these is a gray, 
quartzose bed that lies between the Tiller and Jawbone coal beds along 
parts of Indian Creek. This bed resembles certain sandstones in the Lee 
formation and has been mistaken for them. A similar bed underlies the 
Tiller coal bed in places. A buff, more arkosic sandstone, about 60 feet 
thick and with thin layers of pebbles near the base, is a useful marker in 
all except the northeastern part of the Clintwood quadrangle. This bed 
is separated from the top of the Norton hy shale 60 to 100 feet thick. 

Many shale beds are sandy and of the types described as most common 
in the Pennsylvanian series. The most persistent bed is at the top of 
the Norton; and it is in part yellowish and not very sandy. Where traced 
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by Hennen in Mingo and McDowell counties, West Virginia, there is a 
persistent marine horizon in tliia shale at which there are invertebrates 
of a type found also on Keen Mountain in the Bucu quadrangle, between 
Dismal Creek and Levisa Fork, just east of Dickenson County. 

GladeviUe sandstone. 

The GladeviUe sandstone was named from GladeviUe, now Wise, the 
county seat of Wise County, where it is an important stratigraphic marker. 
In most parts of Dickenson County it is also a useful marker, though 
no better than several other beds not separately mapped. According to 
Butts, who traced the bed from its type locality to the Clintwood quad- 
rangle, it is hard, white, and siliceous at Wise, and more arkosic and 
thinner on the north Bide of Sandy Ridge. In Dickenson County the 
GladeviUe is 60 to 110 feet thick, is stained brownish by iron, and contains 
considerable argillaceous matter, mica, and other minerals. Although 
coarse-grained and thick-bedded to massive, it rarely forms strong cliffs, 
and readily breaks up on weathering into its constituent grains. In many 
districts this sandstone forms the upper parts of the principal ridges and 
many small patches of corn thrive upon it. The formation has its mini- 
mum thickness in the northeastern part of the county and is more com- 
pact here than elsewhere. 

Wise formation. 

The Wise formation, named from Wise County, Virginia, differs little 
in essential particulars from the Norton formation. The Wise is very 
thick in Wise County west of Dickenson County, but only the lower 750 
feet are exposed in Dickenson County. Except near Clintwood and in the. 
western part of the county, the Wise is confined to the upper parts of the 
ridges and occurs only in small areas in much of the region. The strati- 
graphic succession and thicknesses of intervals may be ascertained by con- 
sulting the generalized sections (PI. XIII), the local sections, and the de- 
tailed descriptions of the rocks in each drainage basin. 

The lower 200 feet of the Wise formation contain fine coal beds that 
will be described in the section devoted to economic geology, and a con- 
siderable proportion of sandstone. The resistant sandstone bed noted by 
Butts just above the Clintwood coal in the Pound quadrangle is a good 
marker only near Clintwood, being non-resistant or absent elsewhere. West 
of McClure River, the best marker is a white, firmly cemented, siliceous 
sandstone that, though not thick, outcrops conspicuously 15 to 60 feet 
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QUATERNARY SYSTEM 15 

above the Gladeville. The best marker in other districts is a grayish, 
resistant sandstone that lies between the Eagle and Clintwood coal beds 
and forme cliffs 100 feet or less in height. For about 200 feet above the 
Clintwood coal the sedimentary rocks are chiefly shale, and these are suc- 
ceeded by thick beds of brownish-buff, medium-grained, non-resistant sand- 
stone, within which there is another coal bed. 

aUATE&HAKT SYSTEM. " 



The lower portion of every valley in the county is floored with uncon- 
solidated material, such as sand, clay, and gravel. This material has 
been washed down from the headwaters of the streams and has come to 
rest along their lower courses because of loss of velocity due to decreas- 
ing gradient. The resulting floodplains are narrow but are nearly every- 
where cleared and under cultivation, for their soils are the richest in the 
county. The largest accumulations of alluvial soils lire along McClure and 
Pound rivers, Lick Creek and Russell Fork. 



Essentially all of the soils of Dickenson County are the result of the 
decay and disintegration of the underlying formations and their char- 
acter is therefore largely dependent upon the nature of the parent rock. 
The underlying rocks being chiefly arkosic sandstone and sandy shale the 
soils are consequently sandy, being chiefly sandy loams. On Sandy Ridge 
and on other long level-topped ridges the soils are thick and of fair quality, 
hence many small areas have been cleared and are under cultivation. On 
the uncleared hillsides the soil may be thick locally and of good quality, 
although generally mixed with some coarse sandstone debris. When cleared 
and cultivated the hillsides are rapidly denuded of their soil mantle. For 
this reason in the course of a few years these clearings are allowed to 
revert to a forested condition. Because of the Bteep slopes throughout 
much of the county and the infertile soils the agricultural possibilities of 
Dickenson County are severely limited. 

COKKELATIOHS WITH ADJOINING AREAS. 
Plate XIV contains sections showing correlations between the Dicken- 
son County coal beds and the coal beds of adjacent areas. This table ia 
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based essentially on the work of Hinds in Buchanan County and in the 
Clintwood and Bucu quadrangles. His correlations differ from those pre- 
viously made chiefly because early ties were necessarily made across the 
gap formed by Pine Mountain and the Pine Mountain fault, where no 
direct tracing of beds from one field to the other is possible. The work 
upon which the Clintwood-Bucu report of Hinds was based was con- 
tinued so as to include the northern half of Buchanan County to the 
boundaries of Kentucky and West Virginia, and a tie line was made by 
him in 1915 from Elkhorn City down Russell Fork, up Marrowbone Creek, 
and over the Flatwoods to Shelby Creek, where it joined detailed private 
surveys carried from Jenkins. The results of detailed private surveys in 
southeastern Pike County, Ky., confirmed the conclusions reached. Cor-r 
relations were also greatly strengthened by a preliminary examination of 
fossil plant collections by David White. 

There can be no question concerning the accuracy of the identifica- 
tion of the Upper and Lower Banner and Kennedy coal beds in Dicken- 
son County. The position of the Jawbone coal bed and the top of the 
Lee formation in this county is based upon the stratigraphic distances and 
somewhat meager lithologic descriptions given by Campbell for neighbor- 
ing parts of the Bristol quadrangle. If the Jawbone correlation is correct 
the "so-called Imboden" is the equivalent of the Garden Hole coal bed, 
and the Raven farther east. The Gladeville sandstone was traced by Butts 
from its type locality at Wise through the Pound quadrangle to Clintwood. 
On parts of Sandy Ridge, Campbell has apparently included in his mapping 
of the Gladeville a thin but conspicuous resistant white sandstone that is 
separated from the Gladeville of Butts by a moderately thick shale bed. 

The identification of horizons above the Norton in this report agree 
essentially with those made by Butts in the Virginia portion of the Pound 
quadrangle. His identifications of certain Norton coal beds and of the 
top of the Lee formation in drill holes S 1, S 13, and S 15, which are 
in the Clintwood quadrangle, have been slightly changed on the basis of 
a careful Btudy of outcrops and many drill records east of the Pound 
quadrangle where the available data concerning the lower two Pennsyl- 
vanian formations are exceptionally good. As previously explained, the 
Lee-like sandstone near the foot of Pine Mountain and at the top of the 
canyon at The Breaks, naturally considered by both Butts and Stone to 
be the top of the Lee, is now known to be the stratum lying a few feet 
below the Kennedy coal bed, near the middle of the Norton formation. 
This sandstone is the cliff-former upon which Elkhom City, Ky., is built, 
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LOCAL SECTIONS 17 

and the change in its correlation necessitates an entirely new conception 
of the stratigraphic position of strata in the Elkhorn district of eastern 
Kentucky {PI. XIV). 

In recent reports on Mingo and McDowell counties, West Virginia, 1 
great cliffs on Tug Fork at and near War Eagle are correlated with the 
Nuttall sandstone and placed at the top of what is called the "Middle 
Pottsville or New River group," underlying the "Upper Pottsville or 
Kanawha group." The top of the Nuttall is a few feet below the Lower 
Banner coal horizon, and is the same as Campbell's Dotson sandstone. The 
bed mapped by Campbell as Dotson farther south, in the western and central 
parts of the Tazewell quadrangle, appears to be slightly higher in the 
section, probably just above the Upper Banner horizon. The sandstone 
mapped by Campbell aB the Raleigh in the western part of the Tazewell 
quadrangle is the rock directly beneath the Jawbone coal, and is probably 
higher than the bed mapped as Raleigh in the eastern part of that quad- 
rangle. 

The coal beds called the Eagle and Campbell Creek (Xo. 2 Gas) by the 
West Virginia Geological Survey have been traced into Dickenson County 
and the names retained. The Eagle coal is locally known as the Middle 
War Eagle and Mohawk on Tug Fork. The Campbell Creek coal is the 
bed to which the name Lower Boiling was applied in the Pound quad- 
rangle. This coal is locally called the Lower Elkhorn, Lower Marrow- 
bone, Warfield, Freeburn, Burn well, and Upper War Eagle in Pike County, 
Kentucky, and Mingo County, West Virginia. The Lower War Eagle coal 
of Tug Fork is the same as the Hagy of Virginia. 

LOCAL SECTIONS*. 

The following sections are inserted without comment, as it is believed 
that they are self-explanatory. They have been chosen from among a 
large number chiefly because they show an exceptional number of exposed 
beds and were made where dips are low. These local sections should be 
used with caution, as parts of every one of them are poorly exposed, and 
the distances between important beds are not in every case the averages 
for the locality. Corrections that should be made in thicknesses of beds 
because of dip are indicated for each section; in the column showing 
intervals the necessary correction for dip has already been made. 



'Hennen, R. V., and Reger, D. B., Logan and Mingo counties. West Va. Geo). 
Survey, 1914. 

Hennen, R. V., Wyoming and McDowell counties, idem., 1913. 
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Local Section 1. 

On trails from mouth of Jerry Branch of Pound River to spur on west, 

Thickness. Intervals. 
Feet. Feet. 

Wise formation : 

Coal (Clintwood), elevation 1.796 feet 

Sandstone, buS, coarse, shaly at base 70 

Coal (Eagle), elevation 1,725 feet 70 

Sandstone, similar to one above 40 

Concealed, probably shale and ehaly sandstone, hori- 
zon of Blair coal bed near base 55 

Sandstone, white, compact, siliceous 20 

Shale, poorly exposed, horizon of Lyons coal bed 

near top 45 160 

Coal (Dorchester), elevation 1, 60S feet 

Gladeville sandstone: 

Sandstone, brownish buff, coarse, weathers granular 70 70 

Norton formation: 

Shale, poorly exposed 60 

Sandstone, to river at mouth of Jerry branch 25 75 

375 375 

Local Section 2. 

From the mouth of Poplar Branch on Cranesnest River southeast along 

trati to triangulation station. 

Thickness. Intervals. 
Feet Feet. 

Wise formation: 

Sandstone, coarse, brown, cliff-forming 85 

Concealed 5 

Sandstone 5 

Shale, gray, sandy 20 

Concealed 5 120 

Gladeville sandstone : 

Sandstone, coarse, brown, arkosic 70 

Concealed, probably Gladeville 20 90 

Norton formation: 

Shale, coarse gray, Bandy 40 

Sandstone, arkosic, cliff forming 20 

Concealed, probably sandstone chiefly 60 

Sandstone, arkosic, cliff forming 20 

Concealed 6 

Shale 15 

Concealed, probably chiefly arkose 120 

Upper Banner horizon, estimated elevation 1,560 feet 280 

Concealed 20 

Sandstone, coarse, arkosic 20 

Concealed, chiefly sandstone probably 60 

Lower Banner horizon, estimated elevation 1,460 feet .... 100 

Concealed, chiefly sandstone 30 

Sandstone, massive, cross-bedded, dark gray 30 60 

660 660 
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Local Section 3. 

Along road from crest of ridge one-half mile southeast of Clintwood to 
Cranesnest River. Section too short on account of dip. 

Thicknens. Intervals. 
Feet. Feet. 

Wise forma' inn 

Shale, gray IS 

Concealed 3 

Coal bloom (Blairl. elevation 1,080 feet . 20 

Sandstone, massive, arkasic . . 20 

Concealed . . . , . . . 10 

Shale, coarse, grav 20 

Coal bloom (l.vonat. elevation I •■-<•■ feet 50 

Sbale 10 

Sandstone . 10 

Shale 20 

Cm) bloom i Dorchester), elevation l.HOO feet 40 

Concclcd 10 10 

Gladeville saodstone: 

Sandstone, coarse, arkosio . , 80 

Concealed 30 

Shale and shaly sandstone . . , 20 

Sandstone 5 85 

Xorton formation: 

Shale with thin arkosic sandstone 10 

Sandstone, massive, gray, cliff forming 25 

Shale, sandy, coarse 40 

Coal bloom, elevation 1,720 (vet .. 113 

Shale, sandy, coarae SO 

Coal bloom, elevation 1.670 feet 60 

Sandstone 5 

Shale 5 

Coal bloom, elevation 1.660 feet 10 

Shale, gray, sandy 10 

Sandstone, arkosic 10 

Shale, gray, sandy 10 

Sandstone 10 

Coal bloom (Splash Dam), elevation 1 .020 feet 50 

Shale, gray, aandy 10 

Sandstone, massive, arkosic 50 

Coal bloom (l.'nper Banner), elevation 1,560 feet S3 

Sandstone, arkoaic , 40 

Shale and sandstone 25 

Coa! bloom, elevation 1,405 feet 65 

Concealed . . 5 

Sandstone ....... n 

Shale 20 

Coal bloom (Lower Banner), eleiation 1,46.") feet 30 

Concealed 15 15 

550 615 
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Local Section 4. 

From 1 miie west of Clintwoed along road west to Georges Fork. 

Thickness. Intervals. 
Feet. Feet. 

Wise formation : 

Sandstone, massive, gray, arkosic 40 

Concealed 10 

Coal bloom (Eagle), elevation 1,820 feet 50 

Shale 5 

Sandstone, shaly 15 

Coal bloom (Blair), elevation 1,800 feet 20 

Shale 5 

Sandstone, cross -bedded, siliceous to arkosic 25 

Shale, gray, sandy 60 

Coal bloom (probably Lyons, upper bench), eleva- 
tion 1,710 feet 90 

Shale 5 

Coal bloom (probably Lyons, lower bench), eleva- 
tion 1,705 feet 5 

Shale 5 

Sandstone, massive 10 

Shale 5 

Coal bloom (Dorchester), elevation 1,085 feet 20 

Shale 5 5 

Gladeville sandstone: 

Sandstone, massive, coarse, arkosic 20 

Sandstone, thin-bedded, gray 25 

Concealed, probably sandstone 10 

Sandstone, shaly and thin-bedded 35 

Sandstone, thin-bedded, arkosic 10 100 

290 290 

Local Section 5. 

Along road from Pound River opposite mouth of Camp Creek to top of hill 

one mile north. 

Thickness. Intervals. 
Feet. Feet. 

Wise formation ; 

Shale, inter bedded with thin sandstone .......... 40 

Coal bloom (Clintwood). elevation 1,700 feet.. 40 

Shale, with thin sandstones 40 

Concealed 10 

Shale, sandy 20 

Concealed 10 

Shale, sandy . 30 

Concealed . 5 

Shale, sandy, with sandstone 15 

Concealed 20 

Shale, sandy 80 

DorcheMer coal, elevation i.SBO feet 230 

Shale . . 5 

Gladeville sandstone: 

Sandstone, roarae, arkosic, cliff- form inn 00 65 

335 335 
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Local Section 6. 

From McClure fitter near Big Branch to Bearpen Gap, thence south on 
Big Ridge one-half mile. 

Thickness. Intervals, 
Feet. Feet. 

Wise formation: 

Sandstone, white, weathers red and granular 45 

Concealed . . . : 48 

Sandstone, white, siliceous, compact 22 

Shale, black at base 25 

Coal (Dorchester), elevation 2,078 feet 1 141 

Gladeville sandstone: 

Sandstone, light buff, coarse, massive, weathers red 

and granular 100 100 

Norton formation : 

Shale, dark blue and drab, lower part exposed in 

Bearpen Gap 70 

Sandstone, buff, very coarse, forms cliffs 40 

Shale, blue 20 

Sandstone, similar to one above 40 

Shale and inconspicuous sandstone 70 

Shale, sandy, with 3 coal beds 15 feet apart, and 

each less than 13 inches thick (Splash Dam) ... 30 
Sandstone, buff, shaly at top, coarse and massive below 50 
Coal bloom (Upper Banner, upper bench), eleva- 
tion 1,658 feet 320 

Shale, aandy, and shaly sandstone 100 

Coat bloom (Lower Banner), elevation 1,558 feet 100 

Sandstone, buff, coarse to fine 70 

Sandstone, buff, line-grained, mostly thin-bedded 70 140 

801 801 

Local Section 7. 

From Bearpen Gap west one mile on Clintwood road. 
Thickness. 
Norton formation ; 



Feet. 



Shale, dark blue and drab in Bearpen Gap 15 

Coal bloom, elevation 1,910 feet 

Shale, same as above 5 

Sandstone, huff, coarse, cliff-forming 50 

Shale, blue 20 

Sandstone, coarse, cross-bedded 25 

Shale 5 

Coal bloom, elevation 1,805 feet 

Sandstone, coarse, arkosic 20 

Shale, sandy 55 

Coal bloom (Splash Dam horizon), elevation 1,730 

feet 

Shale 5 

Sandstone, massive, arkosic 5 

Shale 5 

Coal bloom, elevation 1,715 feet 

Shale 5 
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Coal bloom, elevation 1,710 fret 5 

Shale 10 

Sandstone 10 

Shale, with thin sandstone layers 40 

Sandstone, massive, buff 25 

Shale 5 

Coal bloom (Upper Banner), elevation 1,620 feet 00 

Shale 15 

Sandstone, massive, arkosic 45 60 

365 365 

Local Section 8. 

From drill hole S 1 on Cranesnesl Hirer up road to Tltbbitts Gap, thence 
west to top of ridge near triangulation station. Section ISO feet too 

short because of dip. ~, . , , . , 

' " Thickness. Intervals. 

Feet. Feet. 

Wine formation: 

Sandstone, not well exposed 30 

Shale 10 

Coal (Clint wood) and partings, elevation 2,045 feet 8 60 

Concealed 15 

Sandstone, white, compart, siliceous 18 

Shale, probably, not well exposed 20 

Coal ( Blair 1 , elevation 1 ,!>B2 feet 65 

Sandstone, medium- to fine-grained SO 

Shale, apparently, not well exposed 15 

Coal, thin 44 

Shale 10 

Coal (Lyons) , elevation 1,947 feet 12 

Shale (Dorchester coal horizon near base) 50 60 

Glndeville sandstone: 

Sandstone, coarse, friable, fine- grained and thin- 
bedded at top 85 100 

Norton formation: 

Shale 75 

Coal bloom 05 

Sandstone, coarse-grained, conglomeratic in middle.. 25 

Coal bloom 30 

Shale, sandy 15 

Sandstone, coarse-grained 5 

Concealed , 5 

Coal 30 

Shale, sandy 50 

Coal streak 60 

Shale 15 

Sandstone, coarse-grained at top, medium- to fine- 
drained below 50 

(Upper Banner coal horizon), elevation 1,572 feet .... 80 

Shale 50 

Sandstone, medium -grained 10 

Shale, not well exposed 20 05 



Section continued in log of drill hole S 1. 
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Local Section 9. 

On Rockhouse Branch from elevation 1601 east to one-fourth mile northeast 
of road intersection at elevation 2200. 

Thickness. Intervals. 

Feet. Feet. 

Wise formation: 

Sandstone, coarse, brown, cross-bedded 60 

Shale, coarse, gray, sandy 30 

Concealed 10 100 

Gladeville sandstone: 

Sandstone, massive, coarse, brown, arkosic 110 110 

Norton formation: 

Concealed 10 

Sandstone, gray 20 

Shale, gray, sandy 90 

Sandstone, gray 30 

Concealed 5 

Sandstone 5 

Concealed, probably sandstone 15 

Sandstone, massive, cliff-forming 30 

Concealed 5 

Sandstone 10 

Concealed G 

Shale, sandy, gray 10 

Sandstone, massive, coarse, brown 80 

Concealed 10 

(Upper Banner horizon), estimated elevation 1,750 

feet 325 

Concealed 30 

Sandstone, siliceous 5 

Concealed, probably sandstone 10 

Sandstone, siliceous to arkoslc 5 

Concealed, probably arkosic 10 

Sandstone, siliceous 5 

Concealed, probably siliceous sandstone 50 

Shale, sandy 40 155 

690 600 

Local Section 10. 

From elevation 271S, near county line on Sandy Ridge one and one-fourth 
miles south-southwest of Greenwood School, along road to the east to 
Middle Fork, thence north one-fourth mile. 

Thickness. Intervals. 
Feet. Feet 

Wise formation: 

Sandstone, siliceous to arkosic 20 

Concealed G 

Sandstone 10 

Concealed 6 

Sandstone 20 
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Thickness. 
Feet. 


Intervals. 

Feet. 
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Local Section- 11. 
From road intersection one-half mile S, S. IF. of Cherry Knob School 
southeast down creek road to main stream flowing eastward to Dante. 
Section 50 feet too long on account of dip. 

Thickness. Intervals. 
Wise formation: Feet. Feet. 

Shale, sandy 5 

Coal bloom, elevation 2,820 feet 

Shale 5 

Sanditone 5 

Shale S 

Coal bloom ( Dorchester ) . elevation 2,805 feet 

Shsle 5 25 

Gladcville sandstone: 

Sandstone, red, ferrugioous 20 

Sandstone, massive, coarse . . 95 105 

Norton formation: 

Shale, sandy . . 20 

Coal bloom, elevation 2,620 feet 20 

shale 5 

Sandstone ... . 35 

Concealed, probably sandstone 10 

Shale, sandy 30 

Coal '.).-•■■.. elevation 2JW0 feet 80 

Shale 10 

Sandstone 10 

Shale. gray, sandy, with sandstones 30 

Conglomerate 10 

Shale, sandy, with thin bedded sandstone 20 

( oal bloom, elevation 2,470 feet 80 

Shale , 10 

Sandstone . . 10 

Shale, (tray, sandy 60 

Sandstone, sandy 10 

Sandstone, argillaceous 5 

Sandstone, arkosic 10 

Rbale . . Ifl 

Sandstone, brown, arkosic 20 

Concealed . . 10 

Coal bloom (Splash Dam), elevation 2.31" feel 160 

Sandstone, coarse, arkosic ... . 23 

Shalr. probably 30 

Coal bloom '(Upper Banner), elevation 2.250 feet 60 

Sandstone, coarse, massive 30 

Concealed , 20 

Sandstone, massive, cliff forming . . 20 

Shale, sandy 40 

Sandstone, arkosic 20 

Concealed It) 

Lower Banner coal, estimated elevation 2,135 feet 115 

Sandstone. massKe, cliff-forming 60 

Shale, argillaceous . 20 

Sandstone, coarse 40 

Concealed 50 

Sandstone ... , 30 

Coal bloom (Kennedy), elevation 1.040 feet .... 105 

Sandstone . 30 



890 



840 
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Local Section 12. 

From road intersection one mile southeast of Austin Gap to Austin Oap and 
west to top of kill. 

Thickness. Intervals. 
Feet. Feet. 

Wise formation: 

Sandstone, massive, cliff-forming 30 

Concealed 40 70 

Gladeville sandstone: 

Sandstone, coarse, arkosic 00 90 

Norton formation: 

Shale 25 

Sandstone, coarse, brown 30 

Concealed 10 

Shale i 16 

Coal bloom, elevation 2,570 feet 80 

Shale, brown 20 

Sandstone, gray, arkosic 80 

Shale, sandy, coarse 40 

Shale, blocky 25 

Concealed 15 

Shale 10 

Coal bloom (Splash Dam), elevation 2,380 feet 100 

Sandstone, massive, arkoeEc 50 

Concealed 10 

Coal bloom (Upper Banner), elevation 2,330 feet 50 

Sandstone 25 

Shale 20 

Sandstone, coarse, arkosic 30 

Concealed, probably sandstone 30 

Sandstone, coarse, arkosic 20 

Shale 30 

Coal bloom (Lower Banner), elevation 2,170 feet ISO 

Concealed SO 

Sandstone, massive, gray 20 

Concealed, probably shale 40 

Shale 45 

Sandstone 5 

Shale, thin, sandy 5 

Sandstone, coarse 35 

Coal bloom (Kennedy), elevation 1,970 feet 200 

Shale 10 

Sandstone and shale inter bedded 20 

Shale 20 

Sandstone 10 

Concealed 15 

Shale 15 

Sandstone, massive, gray, arkosic 15 105 

050 045 
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Local Section 13. 

Along road from mouth of Roaring Fork northeast to top of ridge. Section 
SO feet too long because of dip. 

Thickness. Intervals. 
Wise formation: Feet - Feet - 

Sandstone, white, weathers reddish, granular, shah-, 

with ferruginous bands in middle 35 

Coal bloom (Glamorgan), elevation 2,507 feet 35 

Gladeville sandstone: 

Sandstone, weathers reddish, granular, shaly in part TO 
Sandstone, light to brownish -gray, coarse-grained, 

massive 6a 125 

Norton formation: 

Shale, with some sandstone, not well exposed 165 

Sandstone, brownish-gray, in part very coarse, massive 40 . 

Concealed 10 

Sandstone, thin-bedded, resistant 40 

Sandstone, thin-bedded, and shale 45 

Coal bloom (Splash Dam), elevation 2,162 feet 280 

Sandstone, very coarse-grained, massive 13 

Sandstone, tine grained, thin-bedded 15 

Sandstone, coarse-grained 35 

Concealed 25 

Coal (Upper Banner), elevation 2,074 feet 88 

Concealed 15 

Sandstone, coarse-grained, massive 20 

Concealed 80 

Sandstone, drab, coarse-grained 5 

Coal ( Lower Banner ), elevation 1,051 feet 3 123 

.•sandstone, coarse-grained, massive 40 

Sandstone, drab, mostly fine-grained and thin-bedded 135 

Concealed 45 

Shale and sandy shale 20 

Coal bloom (Kennedy), elevation 1,711 feet 240 

Sandstone, coarse-grained, massive 35 

Concealed 35 

Sandstone, massive 15 85 

1,006 876 

Section continued in log of drill hole S 23. 

Local Section 14. 

Northward along road from mouth of Negro Camp Branch of Rood Fork 

to Carrie, thence one-fourth mile east on Sandy Ridge. 

Thickness. Intervals. 
Feet. Feet. 

Gladeville sandstone: 

Sandstone, reddish -brown, grades from fine-grained at 
base to very coarse and with a few small pebbles 
at top, upper part very resistant to weathering 115 115 

ines 100 
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Thickness. Intervals. 
Feet. Feet. 

Sandstone, coarse and compact, weathers light gray 

to brown 75 

Concealed 87 

Shall-, in part sandy and with some fine-grained, 

thin-bedded sandstone 45 

Sandstone, coarse at base to fine-grained at top, re- 
sistant, forms cliff 45 

Concealed 10 

Coal bloom (Splash Dam), elevation 2,433 feet 342 

Sandstone, medium-grained, forms conspicuous ledge 30 

Concealed, probably shale 8 

Coal bloom (Upper Banner), elevation 2,395 feet 38 

Shale, sandy 30 

Sandstone, fine-grained 5 

Concealed 80 

(Lower Banner coal horizon), elevation 2,280 feet 115 

Sandstone, fine-grained at top, lower part coarse, 

forms conspicuous cliff 60 

Shale, sandy 12 

Sandstone, fine-grained, forms ledge 20 82 

702 702 

Local Section 15. 

From Cane Gap southwest along road to top of Sandy Ridge. 

Thickness, Intervals. 
Norton formation: Feet - Feet - 

Sandstone, badly weathered 10 

Shale 30 

Sandstone, fine-grained 15 

Shale 70 

Coal bloom (Kennedy), elevation 2,505 feet 125 

Sandstone, fine-grained in upper half, coarse below.. 05 

Coal bloom ( Aily 1 1 , elevation 2,440 feet 65 

Sandstone, fine-grained, shaly in part 80 

Sandstone 95 

Shale 5 

Coal bloom, elevation 2,280 feet 160 

Shale, with thin sandstone in middle 30 

Concealed 20 

Sandstone, medium-grained 15 

Concealed, some sandstone in lower part 45 

(Raven coal horizon), elevation 2,170 feet 110 

Sandstone, fairly coarse, compact, massive 30 

Shale 15 

Sandstone, medium -grained 45 

Shale, blue 10 

Shale and fine-grained, shaly sandstone 40 

Sandstone, medium -grained 15 

Shale 15 

Coal bloom, elevation 2,000 feet 170 

Sandstone, coarse grained, not well exposed 24 

Coal (Tiller and Jawbone), elevation 1,965 feet, 

reported thickness 11 35 

60S 665 
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local sections 89 

Local Section 16. 

Up trail to east and southeast from drill hole C 82 on Fryingpan Creek, 
three-quarters of a mile south of Bucu. Section SO feet too long because 

°f dl P- Thickness. Intervals 

Feet. Feet. 

Norton formation: 

Sandstone, light buff, coarse -grained, weathers gran- 
ular 120 

Shale 90 

Coal bloom (Splash Dam, upper bench), elevation 

2,425 feet 1 211 

Shale 20 

Coal (Splash Dam, lower bench), elevation 2,405 

feet 20 

Sandstone, medium-grained in upper part, coarse 

below 85 

Coal bloom (Upper Banner), elevation 2,315 feet. . 5 00 

Shale, and thin sandstones 105 

(Lower Banner coal horizon), elevation 2510 feet .... 100 

Sandstone, medium-grained to coarse, massive 100 

Shale 40 

Sandstone, mostly medium-grained, forms bench.... 30 

Shale 50 > 

Sandstone, medium -grained to coarse at top, fine- 
grained and shaly below 35 

Shale 15 

(Kennedy coal horizon), elevation 1.040 feet 255 

Sandstone, coarse, massive, forms conspicuous cliff.. 65 

Shale, not well exposed at base 35 

Sandstone, medium-grained to coarse, forms cliff.... fll 

Concealed 165 

(Raven coal horizon), elevation 1,614 feet 316" 

Concealed 30 30 

1,052 1,022 

Section continued in log of drill hole C 82. 

Local Section 17. 

Up spur to west and north at sharp bend in Buffalo Creek, one mile east 
of mouth. 

Thickness. Intervals. 

Gladeville sandstone: Feet - Feet - 
Sandstone, weathers brownish-red, coarse, massive, 

not well exposed at top 70 70 

Norton formation: 

Shale 70 

Sandstone, medium -grained, not well exposed 25 

Shale IS 

Sandstone, very coarse, massive 20 

Shale ." 20 

Sandstone, coarse, massive, forms cliffs 50 
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30 THE GEOLOGY AND COAL BESOUBCES OF DICKENSON COt'NTV 

Thickness. Intervals. 
Feet. Feet. 

Shale, mostly Bandy and with some fine-grained 

sandstone ISO 

Sandstone, fine-grained 10 

(Upper Banner coal horizon), elevation 1,812 feet 390 

Sbale 45 

Sandstone, medium -grained 12 

Shale 30 

I Lower Banner coal horizon ) , elevation 1,725 feet 87 

Sandstone, coarse, massive, forms cliffs 55 

Shale, sandy in part, and with some fine-grained 

sandstone 80 135 

082 682 

Local Section 18. 

Up spur to northeast at the mouth of Buffalo Creek. 

Thickness. Inter vats. 
Feet. Feet. 

Norton formation: 

Shale 100 

Sandstone, coarse, massive 30 

Concealed 5 

(Upper Banner coal horizon), elevation 1,875 feet 135 

Shale, sandy; and fine-grained, thin-bedded sandstone 56 

Sandstone, medium- to fine-grained, thin-bedded 12 

Shale, and some fine-grained, thin-bedded sandstone. . 55 

(Lower Banner coal horizon), elevation 1,749 feet .... 126 

Sandstone, coarse, massive, cliff-making 60 

Concealed 30 

Shale, sandy in part 110 

Concealed 15 

(Kennedy coal horizon), elevation 1,544 feet 205 

Sandstone, coarse, massive, cross-bedded 50 50 

516 510 

Section continued in log of drill hole S 22. 

Local Section 19. 

From one-fourth mile north of AUy up spur to the vest to the top of 

the Ml 

Thickness. Intervals. 
Norton formation: Fe * 1, Feet ' 

Sandstone, gray, resistant, coarse 40 

Covered 30 

Sandstone, thin-bedded, friable 30 

Sandstone, ledge -forming 20 

Shale 20 

Sandstone, soft, arkoaic 25 

Shale, with thin seams of iron ore 25 

Coal bloom (Splash Dam), elevation 1,830 feet 100 

Sandstone, massive, coarse, forms ledges 20 

Sandstone, with shale 20 
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LOCAL SECTIONS 

Thickness. Interva 
Feet. Feet. 

Coal bloom (Upper Banner), elevation 1,790 feet 40 

Shale, sandy, with thin sandstone 90 

Sandstone, with coal streaks 10 

Coal bloom ( Lower Banner ) , elevation 1,690 feet 100 

Sandstone, ledge-forming, arkosic 30 

Sandstone, friable, gray 120 

Sandstone, thin-bedded with sandy shale 40 

Coal bloom (Kennedy), elevation 1,500 feet 100 

Sandstone, hard and, massive 50 

Covered 30 

(Aity coal horizon), elevation 1,420 feet, approxi- 

Sandstone, massive, coarse 40 120 

640 640 

Local Section 20. 
From Lick Greek up Turkey Branch through Cane Beech Gap to road it 
section one-fourth mile west. 

Thickness. Intervals. 
Norton formation: 



Feet. Feet. 



Shale, gray, sandy 80 

Sandstone, arkosic .- 20 

Shale, gray, sandy 40 

Sandstone, gray, coarse, arkosic 6 

Coal bloom (Splash Dam), elevation 1,810 feet 

Shale, sandy 20 

Concealed -. . . . 5 

Sandstone, coarse 15 

Shale 5 

Coal bloom (Upper Banner), elevation 1,705 feet 

Shale 10 

Sandstone, coarse, arkosic 60 

Coal bloom (Lower Banner), elevation 1,685 feet 

Sandstone, arkosic 105 

Concealed 15 

Sandstone, massive, gray 30 

Concealed 20 

Sandstone 10 

Concealed, probably sandstone 16 

Sandstone, fine-grained 10 

Concealed, probably fine-grained sandstone 25 

Sandstone, fine-grained 25 

Coal bloom (Kennedy), elevation 1,440 feet 

Sandstone, massive, coarse 30 

Shale ft 

Sandstone 5 

Shale 10 

Sandstone 5 

Shale, fine 30 

Coal bloom (Aily), elevation 1,355 feet 

Shale 15 



615 615 
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32 the geology and cqal resources of dickenson county 
Local Section 21. 

Up trail to north from Lick Creek of Russell Fork, one-half mile northeast 
of Counts School. 

Thickness. Intervals. 
Feet. Feet. 

G lade vi lie sandstone: 

Sandstone, buff, weathers reddish -brown, coarse, mas- 
sive 60 60 

Norton formation: 

Shale, light drab 45 

Sandstone, coarse, massive 40 

Shale 65 

(Hagy coal horizon), elevation 1,885 feet 140 

Sandstone, massive 20 

Shale, drab, in part contorted 50 

Coal bloom (Splash Dam, upper bench), elevation 

1,815 feet 70 

Shale, drab, in part contorted 35 

Sandstone, eoarae, massive, weathers granular 25 

Shale -• 10 

Sandstone, coarse, massive, weathers granular 25 

(Upper Banner coal horizon), elevation 1,720 feet .... 05 

Shale 80 

(Lower Banner coal horizon), elevation 1,640 feet .... 80 

Sandstone, coarse-grained, massive 35 

Shale, dark drab 25 60 



5(15 



505 



Local Section 22. 

a Bunnell Prater Creek one-fourth mile northeast of Mart, up spur 
to north and west to Iriangulation station. 

Thickness. Intervals. 
Feet. Feet. 

Wise formation: 

Concealed to triangulation station (elevation 1,973 

feet) 13 

Shale 30 

Concealed ... 50 

Sandstone, very ■ hi -■■ >■■ ■ i ■■ . and light grav at top, 

massive 60 

Shale, sandy 15 

0>al ( Eagle), elevation 1,805 feet. 168 

Shale, aandv in part 70 

Coal (Blair l, elevation 1,735 feet 70 

Sandstone, cmrse grained, massive .... 50 

Concealed, probably shale in lower part 50 

(Dnrchenter coal hnrizon). elevation 1.C35 feet 100 

Oladeville sandr>tone: 

Sandstone, medium -grained to coarse, massive 50 50 
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LOCAL SECTIONS 

Thickness. 
Feet. 
Norton formation: 

Shale 72 

Sandstone, medium- grained, forms cliffs 36 

Concealed 95 

Sandstone, fine-grained 10 

Shale, sandy 15 

Coal (Splash Dam, location 316), elevation 1,355 

feet 3 

Sandstone, fairly coarse, massive 55 

Shale, drab 15 



Local Section 23. 

t along road from McClure River near Road Branch to knob on Big 
Ridge near Burnt Field School, 

Thickness. Intervale. 
Feet. Feet. 

Wise formation: 

Sandstone, white, siliceous, very compact 15 

Shale with some shaly sandstone | Dorchester coal 

horizon near base) TO 85 

Gladeville sandstone: 

Sandstone, reddish -brown, arkosic, coarse, massive. . . ' 75 75 

Norton formation : 

Shale 75 

Sandstone, buff, coarse 35 

Shale 40 

Coal (Hagy), elevation 1,745 feet 

Shale 

Sandstone, brownish-buff, coarse, compact 

Shale, with a little sandstone 

Coal bloom (Splash Dam), elevation 1,600 feet... 
Sandstone, buff, compact, with a little shale and faint 

coal bloom in middle 

Shale 

Coal bloom (Upper Banner, upper bench ) , elevation 
1,505 feet 

Shale, sandy 

Coal bloom (Upper Banner, lower bench), elevation 

1,585 feet 

Shale 

Coal bloom (Lower Banner), elevation 1,515 feet.. 

Sandstone, buff, coarse, compact 25 

Shale and a tittle fine-grained sandstone 00 

83fl 
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THE GEOLOGY AND COAL RESOURCES OF DICKENSOX COCNTY 



Local Section 24. 

From drill hole S 32, near the mouth of Cranesnest River, along road to top 
of ridge south of Davti School. Section 60 feet too long because of dip. 

Thickness. Intervals. 
Feet. Feet. 

Wise format ion : 

Sandstone, buff, weathers red and granular, coarse, 

massive 35 

(Lyons coal horizon I , elevation 1,847 feet 32 

Shale, chiefly, may include thin sandstones 65 

(Dorchester coal horizon), elevation 1,782 feet 58 

Gladeville sandstone: 

Sandstone, buff, compact, massive, middle part not 

well exposed 55 50 

Norton formation: 

Shale 55 

Sandstone, compact, massive, cross-bedded 30 

Shale, upper half doubtful 40 

Shale streak, black, carbonaceous (Hagy coal hori- 
zon), elevation 1,602 feet 112 

Interval, probably shale 20 

Sandstone, compact, massive 20 

Shale 40 

Coal bloom (Splash Dam, upper bench), elevation 

1.522 feet 72 

Shale 10 

Coal bloom (Splash Dam, lower bench), elevation 

1,512 feet 9 

Sbale 8 

Sandstone, compact, massive 22 

Interval, chiefly shale 40 

Sandstone 5 

Concealed 12 

(Estimated position of Upper Banner coal horizon), 

elevation 1,425 feet 78 

Concealed 83 

Shale 22 

Sandstone 5 

Concealed 25 121 



Section continued in log of drill hole S 32. 
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GENERAL SECTIONS. 

The following general sections for small subdivisions of the county 
are introduced to supplement the local sections and the general sections 
(Plate XIII) for the large divisions of the county. They have been care- 
fully compiled from numerous traverses in the respective areas to which 
they are referred, and are sufficiently detailed to he applied to any portion 
of those areas. In all cases the deeper parts of the sections have been 
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GENERAL SECTIONS 00 

compiled from well logs. - The vertical intervals represent averages, but 
owing to the restricted areas for which the sections are compiled the 
extremes depart little from these averages. 
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Fig. 2. — Outline map of Dickenson County showing areas for which general e 
graphic sections have been compiled. 
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THE GEOLOGY AND COAL RES0UBCE9 OF DICKENSON COUNTY 



General Section for Area Ac (Fig. . 



Wise formation: 

Shale 

Coal — Lower Boiling 

Shale 

Sandstone 

Shale 

Sandstone 

Coal — CHntwood, split in most places 

Sandstone, locally siliceous, chiefly arkosic 

Coal — Eagle horiion 

Shale, with thin sandstones in lower part and a thin coal 

just above the sandstone locally 

Coal— Blair 

Shale ■ 

Sandstone, hard, white, dense, locally has coal near base 

( Lyons coal bed | 

Shale, bearing sandstone in upper part locally 

Coal — Dorchester, split in places and has locally S feet 

of dark sandstone above 

Gladeville sandstone; 

Sandstone, arkosic, massive 

Norton formation: 

Shale, dark to yellow 

Sandstone with a thin coal locally at top 

Shale, with thin sandstones 

Coal — Hagy, locally absent 

Sandstone, thin sandstone alternating with sandy shale. . . . 
Coal — Splash Dam, with a little shale above in most 

places 

Sandstone, conglomeratic, forms conspicuous ledges 

Coal — Upper Banner 

Shale, sandy, with locally thin sandstones 

Coal — Lower Banner 

Sandstone 

Shale, sandy, with thin coal locally in lower part 

Coal — Kennedy, locally present only 

Sandstone in most places, locally conglomeratic, and locally 
replaced hy sandy shale, thin coal in lower part (Aily) 

Shale, sandy to clayey 

Coal — Raven, locally present and may be split 

Sandstone 

Shale, sandy with some thin sandstone 

Coal— Jawbone, thin and only locally present 

Shale, sandy, alternating with thin sandstones and with a 

thin coal at base 

Lee formation: 

Sequence of shale, conglomerate and sandstone with thin 

coal beds. 
See well log S 13, Plate IX. 



50-80 

30-75 
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GENERAL SECTIONS 



Genera! Section for Area Ab (Fig. 2). 

Thicknes 
Feet. 
Wise formation: 

Sandstone SO 

Shale 40 

Sandstone , . , 50-60 

Coal— I pper Bulling 

Shale 40 

Coal — Loner Bolting ...... 

Shale 10 

Sandstone, siliceous, compact, white, weathers to reddish 

brown 50 

Shale, with thin sandstones 170-200 

Sandstone, siliceous, compact, white 

Coal— Clint wiwd, commonly verv thick . 

Shale 

Sandstone, white 

Shale, sandy, locally thin-bedded sandstone, with one or 

more thin coal lieds 

Coal— Blair, thick locally 

Sane- 1 in-, massive, compact, white 

Coal — Lyons, thin in most places . . . 

Shale, thickness lariahle 

Coal— Dorrln-li-r. moderately thick 

Gladeville sandstone: 

Sandstone, arkosic to siliceous, locally with shale lenses. . . 
Norton formation: 
Shale with thin roal at hate and at lop (Norton coal 



■A\ 



m 



Sandstone, coarse, mss-ive, conglomeratic locally 

Sandstone alternating with sandy shale, two thin coals in 

about the middle of the sequence ( Hagy horiconl .. 150 

Coal-Splash Dam 

Sandstone, massive, fairlv coarse . . SO 

Coal — Upper Banner, thick in places ...... 

Shall', alternating with thin sandstone 00 

Coal — Lower Banner, locally thick 

Sandstone, coarse, massive, forms conipionouB ledges .... 40 
Shale, snndv, alternating with flue grainfd tliin sand 

stones 120 

Below surface; compiled from drill records: 

Coal — Kennedy, thin 

Sandstone, massive, coarse, locally conglomeratic 90 

Coal— Aily 

Sandstone, with shale near middle and hase 150 

Coal — Raven, fairly thick in plices 

Sandstone 60 

Shale, alternating with sandstone 110 

Coal — Jawbone, locally thick and in places absent 

Sandstone, hard. resiHtant, Incallv ahalv near base 200 

Coal, thin and local 
Lee formation : 

Sequence of coarse to tint- sandstones, conglomerate, and 

shale with thin coal beds 500 + 

Ree well logs S 1, S 10, Plnte IX. 
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THE GEOLOGY AND COAL RESOUHCEfi OF DICKENSON COUNTY 



General Section for Area Aa (Fig. 2). 

Thickness. 
„,. , ,. Feet. 

IVise formation: 

Sbale 30+ 

Coal — Lower Bolting 

Shale 10 

Sandstone, resistant, siliceous 40+ 

Shale 15-iO 

Coal— Clintwood 

Shale, sandy, to hard sandstone 3 

Coal — Eagle, one to two blooms about 5 feet apart, absent 



■ pla< 

Shale, with a few sandstone lenses 

Coal— Blair 

Sandstone, hard, white, resistant, forms ledges 

Shale, sandy with thin beds of sandstone, Lyons coal in 

upper half 

Coat— Dorchester, 15-25 feet above base of Wise forma- 



30 



Sandstone, massive, arkosic, cliff former 100 

Norton formation: 

Shale with coal in places near base 05 

Sandstone, very arkosic, coarse, massive, conglomeratic. Splits 

locally and carries coal bed near middle. , 50 

Coal— Edwards 

Shale with some sandstone layers 130 

Coal — Splash Dam 

Sandstone, coarse, arkosic, resistant , , 50 

Coal — Upper Banner 

Shale, with 20-foot bed of One-grained sandstone near middle 70-90 

Coal — Lower Banner 

Sandstone, finegrained, massive near top , . ... 60 

Shale, sandy, with thin sandstones 150 

Sandstone, fine-grained, with shale at base 36 

Coal — Kennedy 

Sandstone and sandy shale 110 

Coal— Aily 

Shale, sandy, with thin beds of sandstone 70 

Coal — Haven 

Sandstone, shaly locally 55 

Shale, sandy to clayey 70 

Sandstone, locally replaced by sandy shale 35 

Coal — Jawbone 

Sandstone, thin layers, locally conglomeratic 95 

Shale, sandy, and thin sandstones ISO 

Coal 

Shale, sandy, and thin sandstones 15 

Lee formation ; 
Sandstone, bard and conglomeratic in lower half 143 

Coal 

Sandstone, locally conglomeratic 200 

Sandstone and sandy shale alternating with thin shale beds 

— one thin coal near base and 3 thin coals in upper half 225 
Sequence continued. 
See well logs S 1, S 8, S 12, S 3«, Plate IX. 
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General Section for Area Ad (Fig. J). 

Thickness. 
Feet. 
Wise formation: 

Sandstone, massive, Hiliceous to arkosic, cliff-forming 60+ 

Shale, sandy with sandstones, and a thin coal locally above 

middle ( Lyons ) 35 

Shale, clayey 5 

Coal — Dorchester. moderately thick 

Shale '. 10 

Gladeiille sandstone: 

Sandstone, massive, coarse, arkosic. red to brown . 00-105 

Norton formation: 

Shale, sandy to argillarenu« with a Ihin coal near base . 

Sandstone, arkosic, replaced in part bv shale local I v 

Shale, sandy, with a thin coal .near ba«e 

Sandstone, gray to brown, arkosic, cliff. former, replaced 

locally by shale carrying a thin coal 

Shale with arkosic sandstone 

Sandstone with sanilv shale locally 

Shale 

Coal — Splash Dam. moderately thick 

Sandstone, coarse, arkosic. locally replaced by shale. 

Coal -t'pper Banner, thick 

Sandstone, arkosic, locally replaced by shale 60-70 

Shale, with Ihin saodstones 40 

Sandstone and shale alternating . ....... 30-40 

Coal — 1-ower Banner, thick 

Shale 10 ' 

Sandstone, locally replaced in part by shale, with a thin coal 

in lower part . 60-HO 

Shale, sandy 40 

Shale, clay 20 

Shale, sandy, lower part replaced locally by arkosic sand. 



Coal — Kennedy, thick 
Shale, argillaceous 

Sandstone 

Shale, argillaceous 

Sand-tone 

Coal— Aily. thin 

Shale, sandy 

Sandstone * 

Shale, sandy and argillac 



:<■ 



vitll 



Coal— Raven, thin 

Sandstone, massive . 

Shale, argillaceous, with a thin < 

Coal --.law bone, thin 

Sandstone, coarse, massive, conglomeratic 

Shale, sandy , 

Shale, clayey, with thin coal at base. . ... 
Shale, sandy, with thin coal near base 
Lee formation : 

Sequence of sandstone, conglomerate, shah 
beds. 
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THE GEOLOGY AND COAL RESOURCES OF DICKENSON COUNTS 



General Section for Area Ba (Fig. 2). 



Wise formation: 

Sandstone, siliceous, resistant 

Eagle coal horizon, coal not found 

Shale, sandy, with thin sandstones 

Blair coal horizon, coal not found 

Sandstone, hard, white, weathers to orange red 

Shale, sand; to argillaceous, and thin sandstones. Thin coal 
( Lynn* \ in upper half 

Coal— Dorchester 

Shale, sand;, light-colored 

Gladeville sandstone- 
Sandstone, massive, arkosic 

Norton formation : 

Shale 

Sandstone, coarse, arkosic, conglomeratic at base 

Coal — Edwards, thin, locally present 

Shale, ««ndy, and thin sandstones 

Coal— Splash Dam, locally thin 

Sandstone, massive and conglomeratic 

Shale, sandy, variable in thickness 

Coal — Upper Banner 

Shale, sandy, with thin sandstone layers in upper half 

Coal — Lower Banner 

Sandstone, massive, medium to coarse-grained 

Shale, sandy, with thin, fine-grained sandstones 

Coal — Twin Sister, locally present 

Sandstone, thin -bedded, fine-grained, and sandy shale 

Coal — Kennedy 

Sandstone, coarse, massive at top, fine-grained and thin- 
bedded at bottom, locally conglomeratic 

Shale and sandy shale 

Sandstone 

Coal— Aily 

Sandstone, with locally thin layers of conglomerate 

Shale, sandy, and sandstone 

Coal — Raven 

Sandstone, very persistent 

Shale, sandy and locally clayey 

Shale, sandy and argillaceous, with thin coal 15 to 30 feet 
above base, probably split 

Coal — Jawbone 

Sandstone, conglomeratic locally 

Shale, sandy and argillaceous 

Coal, thin but persistent, locally split 

Shale, sandy to argillaceous, thin beds of sandstone 

Coal, locally workable, persistent, two benches in most 

Shale, sandy and argillaceous, with thin layers of hard sand- 



0-10 

00-i70 



Lee formation: 

Sandstone, conglomeratic and very resistant, in upper half, 

a thin coal near middle and another near base 

Shale, sandy and argillaceous, with thin sandstone layers, 

one thin coal near base and one near top 
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Thickness. 
Feet. 

Sandstone 35 

Shale, sandy and argillaceous, with 2 thin coals near middle 30 

Sandstone, siliceous 20 

Shale, sandy 10 

Coal — 1 foot 8 inches 

Shale, sandy, thin sandstone at top and thin coal at bottom 75 

Sandstone 25 

Coal— 2 feet 10 inches 

Sandstone 20 

Sequence continues downward 350 feet farther at least. 
Compare well logs S 22, S lfl, S 25. Plate IX. 



General Section for Area Bb (Fig. 2), 

Thickness. 
Feet. 
Wine formation: 

Shale 40 

Sandstone, white, siliceous, compact 50 

Shale, with local sandstone layers 40 

Coal — Dorchester, commonly thin 

Gladeville sandstone: 

Sandstone, brown, massive, with local shale bed 100 

Norton formation : 

Shale, light drab, with a few thin sandstones 80 

Coal — thin in most places 

Sandstone, coarse, resistant, conglomeratic 50 

Shale, with sandstone lentils locally. Two or three coal beds 

near middle of this shale (Hagy horieon) 150 

Coal — Splash Dam, thin in most places 

Sandstone, coarse, resistant, forma ledges 40 

Shale, locally may be replaced by sandstone 15 

Coal — Cpper Banner, 4 feet or more thick 

Shale, sandy, with sandstone layers near top and bottom . . . 100 

Coal — Lower Banner, 2 feet or more thick in most places 

Sandstone, coarse, forms conspicuous ledges 40 

Shale.sandy.with many shaly and fine-grained sandstone layers 160 

Coal— Kennedy, thin in most places 

Sandstone, coarse, resistant, forming conspicuous ledges. ... 40 

Below surface; compiled from drill records 

Sandstone and sandy shale 80 

Coal — Aily. thin, locally absent 

Sandstone and shale alternating 110 

Coal — Raven, moderately thick, locally absent 

Sandstone at top and bottom separated by shale 150 

Coal — Jawbone, thick in most places . . : 

Sandstone above, shale below 90 

Coal— thin in most places 

Sandstone and sandv shale 170 

Coal 

T,ee formation: 

Sandstone, conglomeratic, resistant BO 

Sequence of sandstone, shale and conglomerate with thin 

coal beds 500+ 

fiee well logs S 17 and S 14. Plate IX. 
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General Section for Area Be (Fig. J). 

Thickness. 
Feet. 
Wise formation : 

Shale and thin sandstones 60+ 

Coal — Clint wood, 2 benches, 20 feet apart 

Sandstone, conglomeratic, arkosic 30 

Coal— Eagle, thin 

Shale and thin sandstone with coal (Blair), 15-20 feet above 

base 100 

Sandstone, quartzitic and dense to arkosic and granular. . . . 30-60 1 
Shale, with locally Borne sandstone at top, 2 or 3 thin coals \ 75- 

witli one persistent at base (Dorchester) 30-00 J 100 

Gladeville sandstone: 

Sandstone, buff, granular, rather compact 60-100 

Norton formation : 

Shale 00-100 

Sandstone, buff, coarse, compact 30-60 

Shale and sandstone, variable, one or more thin coals (Hag.v 

horizon ) 145 

Coal — Splash Dam, thin in most places 

Sandstone, coarse, conspicuous ledges 40-80 

Coal — Upper Banner, thick except where split into 2 

benches 

Shale and thin sandstones 60-100 

Coal — Lower Banner, moderately thick 

Sandstone, coarse, massive 30-50 

Shale and fine-grained thin sandstones, thin coals in lower 

part 120-140 

Coal— Kennedy, thin 

Sandstone, conglomeratic toward north, split by 0-50 feet 

of shale 160-230 200- 

Shale and ebaly sandstone 0-35 I 

Coal— Haven j 

Sandstone, split near middle by 30-50 feet of shale and shah- 1 

sandstone '. 100-140 i 

Coal — Jawbone, in 2 benches 10- 1 5 feet apart | 

Sandstone 30-75 1 

Coal.locally absent H 16- 

Shale, sandy", with thin sandstone layers 85-200 J 275 

Lee formation: 
Sandstone, siliceous, conglomeratic, with local beds of shale. 1 

and thin coals 475 | 475- 

Sandstone. hard, grayish white, very conglomeratic, few ( 875 

thin shale beds and several thin coals 350 J 

Pennington shale: 
Shale 50+ 

Sce well log S 32, Plate IX. 
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General Section for Area Ca (Fig. 2). 

Thickness. 
Wise formation: Feet. 

Sandstone, white, massive, cliff former 00 

Shale 50 

Coal— Ctlntwood 

Sandstone, locally shaly near base 40 

Coal— Lagle 

Shale . . 60 

Coal-Blair 11 

Sandi-tnne, white, ledge former ... 30 

Shale 30 

Coal — Lyons, split in places, 1-3 feet thick 

Shale, very sandy, with some sandstone 45 

Coa I— liorrhester, 2-4 feet thick ■ 

Shale, clayey anil sandy 15 J 

Gladevilte sandstone; 

Sandstone, coarse, light to hrown, weathers to reddish hue , l( 
Norton formation; 

Shale, yellowish drah, with 2 coals locally 1( 

Sandstone, buff, coarse, locally conglomeratic at base, thin 

coal locally at base (Edwards hurixonl 50-100 

Shale, in part sandy, with thin sandstone layers, one or more 

thin coals H 

Coal— Splash Dam, y,-* feet 

Sandstone, ledge former . i 

Coa) — ("pper Banner, split in places . 

Shale and fine-grained sandstone 00-130 

Coal — Lower Banner 

Sandstone, buff, coarse, massive, ledge-former 4 

Shale, sandy, with n.in I-.UI .1 sandstones, and with one or 
two thin lenticular coal beds and one tbin coal about SO 

feet above base It 

Coal — Kennedy .... 

Sandstone, huff to gray, coarse, massive, ledge-maker, slightly 

conglomeratic in places, Oner-grained toward base. 6 

Shale, sandy, with thin bods ot sandstone. 8 

Sandstone, finegrained, resistant, locally conglomeratic ... & 

Coal— Aily 

Shale, sandv for the greater part. 11 

Coal— Raven 

Sandstone, uniform in character < 

Shale, sandy and argillaceous, with occasional lenses of thin 

sandstone fl 

Sandstone 4 

Coal — Jawbone 

Sandstone, conglomeratic in most places, one lenticular work 

able coal bed, about middle 7 

Shale, sandy to argillaceous I 

Coal — thin but persistent 

Shale, sandy with sandstones 2 

Coal — thin, locally present 

Sandstone 4 

Shale and sandstone, variable . . 6 

Coal — persistent, workable io most places 

Shale, sandv with thin sandstones 3 

Coal— thin 

Shale, sandy 3 

Lee formation: 

Sandstone, siliceous 80+ 

See well logs S 20. S 23. SM.S 27. S 29, S 31. Hate IX. 
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General Section for Area Cb (Fig- ~)- 

Thickness 
Feet. 
Wise formation: 

Sandstone, massive, reddish brown 40 

Blair coal horizon, bed possibly not present 

Shale with some weak lenticular sandstone SO 

Dorchester coal horizon, bed present locally, thin 

Gladeville sandstone: 

Sandstone, buff to brown, coarse 00-80 

Norton formation : 

Shale, yellow to drab 60-100 

Sandstone, coarse, granular 00 

Shale with one or more sandstone horizons and two 

thin coals 140 

Coal— Splash Dam 1 

Sandstone 30-60 [ 30- 

Coal — Upper Banner, thick J 80 

Shale and fine-grained, thin sandstones 50-100 

Coal — Lower Banner, persistent and locally thick 

Sandstone, coarse, resistant 30 

Shale and fine-grained, thin-bedded sandstone, with a 

coarse sandstone bed near middle locally 180 

Coal — Kennedy, thin in most places 

Sandstone, coarse, resistant, forms conspicuous ledges 50 

Shale and thin sandstones 40 

Coal— Aily, thin in most places . . 

Sandstone with some shale, coal bed near middle locally 5 

Shale to sandy shale, with coarse, massive sandstone 100- 

nt base locally 50-70 

Coal — Raven 

Sandstone 45-65 

Shale, clayey, sandy shale locally 50-00 95- 

Coal — Jawbone, 2 benches 15-35 feet apart 

Sandstone 40-80 

Shale, sandy, with coarse sandstone in upper part and 

lenticular sandstone in lower part 125-1H5 \ 250- 

Coal, thin in most places 

Shale, sandy 40-50 

Lee formation: 

Sequence of shale, sandstone, conglomerate, and thin 
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General Section for Area Cc (Fig- ^)- 

Thickness 
Feet. 
Wise formation: 

Sandstone 20 1 

Shale HO 

Coal — Clint wood horizon, coal not found V 260 

Sandstone, light drab to gray, compact, locally 

conglomeratic, cliff-former 50-100 J 

Coal — Eagle, variable in thickness 

Shale and sandstone, irregularly bedded 50-00 

Coal in two benches, 20 to 30 feet apart, coal 

variable in thickness, Blair horizon 

Sandstone, reddish brown, soft, granular 60 \ 100 

Shale with coal in two benches 20-40 feet apart, 

upper bench Lyons, lower bench Dorchester 30-50 j 
Gladeville sandstone: 

Sandstone, reddish brown, compact, ledge- 
former 6 

Norton formation ! 

Shale with one or two sandstone beds, blue 

shale at base 15 

Coal — Hagy, thin to thick 

Sandstone, buff, ledge-former, shale below 60-100 

Coal — Splash Dam, thin to thick, split into 

2 benches locally 

Sandstone, buff, medium -grained, ledge-former 60-80 

Coal — Upper Banner, thin, absent in north 

Shale 40-80 

Coal — Lower Banner, thin to thick, absent 

throughout most of area 

Sandstone, buff, medium-grained 30 

Shale and shaly sandstone, locally conglomer- 
atic near hase 175-190 

Coal — Kennedy, thin to thick 

Sandstone, buff to light gray, massive, conglom- 
eratic toward north, locally shaly, with 

Ailv coal in lower half 170-220 

Shale, dark 25 

Coal — Raven, possibly not present 

Sandstone, with some sandy and clay shales and 

thin coal near middle 110 

Coal — Jawbone, 2 benches, 17 feet apart 

Sandstone with thin partings of shale and 

shaly in lower part 150 

Lee formation: 

Sandstone, hard, grayish white, with thin part- 
ings of shale and several thin coals; lenses 
of conglomerate throughout and locally 

very conglomeratic 475 

Sandstone, hard, grayish white, with lenses of 
conglomerate in lowest part; split by thin 
shale and sandy shale layers and with coal 

near base 355 

Compare with drill log S 35, Plates IX and X. 
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General Section for Area Cd (Fig. 2). 

Thickness 
Feet. 

Wise formation: 

Sandstone, massive, conglomeratic, split near middle, 

probably horizon of Lower Boiling coal 100 

Shale, yellow, with thin sandstones 140-200 

Coal— CHntwood 

Sandstone, conglomeratic and massive 50—130 

Coal— Eagle 

Shale, with thin sandstones and thin coal locally 40-70 

Coal — Blair, present locally only 

Sandstone above, sandy shale below 60-30 

Coal — 2 beds, 20-40 feet apart, upper Lyon a, lower 

Dorchester 

Gladeville sandstone: 

Sandstone, conglomeratic, massive, locally ehaly 39-90 

Gladeville sandstone: 
Norton formation t 

Shale, sandy and clay shales, with rarely thin sand- 
stones 70-130 

Coal— Hagy 

Sandstone in upper half, shale in lower half in most 

places 75-100 

Coal — Splash Dam 

Sandstone 50-70 

Coal — Upper Banner horizon 

Shale 60-70 

Coal — Lower Banner, thin, absent in most places.. . 
Shale, upper part sandy with thin sandstones, lower 

part blue shale with limestone concretions 90-110 

Coal— Elswick, thin 

Sandstone, upper part thin-bedded, lower part blue 
shale with concretions, locally some coarse sand- 
stone in this shale 50-60 

Coal — Kennedy, absent probably in most places. 

Sandstone, hard, conglomeratic, cross-bedded 

Shale, with one sandstone bed 

Coal— Raven 

Shale, with some sandstone 

Lee formation: 

Sandstone, split by shale locally, conglomeratic... 



Coal 

Shale, blue 

Sequence of sandstone, shale and thin coals below. 

Compare well logs C 116, C 121, C 122, Plate IX. 
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General Section for Area Ce (Fig. 2). 

Thiclfiww 
Feet. 
Wise formation : 

Sandstone, white, massite clitT former 50 

Shale SO 

Coal — C'lintwood .... 

Sandstone, locally shale at base 40 

Coal— Eagle 

Shale, with a thin bed uf sandstone 00 

Coal— Blair 

Sandstone, white, ledge-former ... 40 

Shale, with thin beds uf sandstone 2V 

Coal — Lyons 

Shale, sandy with nai nl-1 •■• .•■ imU . 45 

Coal — Dorchester, thin and commonly split. . 

Shale, argillaceous 15 

Gladeville sandstone: 

Sandstone, light brown, coarse 100 

Norton formation: 

Shale, with locally one bed of sandstone and a thin coal at 

base 80 

Sandstone, buff, coarse, thin coal at base locally, and near 

middle locally 60-120 

Shale, with irregular beds of sandstone, especially near top, 

and with one or more thin lenticular coals 160 

Sandstone, huff, coarse, massive 30-60 

Coal — Upper Banner, thick in most places 

Shale and irregular beds of sandstone, mostly fine-grained, 

locally a conspicuous ledge at top 100-140 

Coal — Lower Banner, thick in most places 

Sandstone, buff, fairly coarse, massive, locally thin coal at 

base 40 

Shale, sandy for most part, and fine-grained sandstone, 
ledge 100 feet above base, one or two thin coals in lower 

part 175 

Coal — Kennedy, thin 

Sandstone, light buff, very coarse and massive at top 40-60 

Sandstone and sandy ahale with one or more thin coat beds 100 
Shale, sandy for most part, with irregular beds of sandstone 

and several coal beds 110-180 

Sandstone, grayish buff, fairly coarse 40 

Coal— Raven, thick locally 

Shale with irregular beds of sandstone and one or more thin 

coal beds 130-215 

Coal — Jawbone, thick 

Sandstone, gray, quartzitic, very coarse and massive, con' 

glomeratic locally 0-75 

Coal—Tiller, thick 

Shale and irregular beds of gray to buff, coarse, locally con- 
glomeratic sandstone, with a few thin coal beds 140-250 

Coal — locally moderately thick 

Lee formation : 

Sandstone, gray, compact, conglomeratic 40 

Coal — thin, locally present 

Shale and conglomeratic sandstone 60 

The Lee formation continues as a sequence of conglomeratic 
sandstone, shale, and thin coals. 
See well logs, Plate X. 
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General Section for Area Cf (Fig. 2). 

Thickness 
Feet. 
G lade vi lie sands tone : 

Sandstone 60+ 

Norton formation: 

Shale, light gray to drab 80 

Sandstone, buff, coarse-grained 30-90 

llagy coal horizon, coal not found 

Shale with sandstone 70-00 

Coal — Splnsh Dam, probably absent in most places 

Sandstone, buff, coarse, cliff-former 50-100 

Coal — Upper Banner 

Shale with some sandstone 80-100 

Coal — Lower Banner, not well-exposed 

Sandstone, coarse to fine-grained 20-40 

Shale and fine-grained sandstone 170 

Coal — Kennedy, moderately thick 

Sandstone, buff to gray, coarse, massive, conspicuous cliff- 
former 30-70 

Sandstone and shale 30-70 

Coal— Ally, thin 

Sandstone and shale 100 

Coal — Raven, thin, locally in two benches 

Sandstone, buff, medium -grained, ledge-maker 40-60 

Shale, with some sandstone 70 

Coal — Jawbone, thin 

Sandstone, gray, very coarse 25-00 

Coal — Tiller, thick, may unite toward south with Jawbone 

bed 

Sandstone, : 

Sandstone a 

Sandstone 

Shale and sandstone 

Shale, with thin coal locally 

Lee formation: 

Massive sandstone, siliceous, conglomeratic 

Compare well logs C 70, C 73. C 84, C 85. Plate X. 












GEOLOGIC 8TEUCTUBE. 



METHOD OF REPRESENTATION. 



The position in which coal and other beds lie in a region in which 
there arc few sharp folds is most readily shown by means of structure con- 
tours — lines drawn so that each one of them connects points at which 
some easily recognizable reference stratum is at the same elevation. In 
part of the county the Upper Banner coal bed has been chosen as the 
reference stratum, and in another part where the Upper Banner is nearly 
everywhere at a considerable depth beneath the surface, little prospected 
and probahly poorly developed, the Splash Dam coal bed has been used 
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as the reference stratum. This bed is about 70 feet above the Upper Banner. 
By this method the direction of the dip and its magnitude in feet per 
mile or other unit can be quickly ascertained from the map. 

Another use of the structure contours is to show the position of the 
outcrop of any bed on the topographic map or its depth beneath the surface 
where it is covered by other rocks. For example, if it is desired to find 
the position of the Kennedy coal bed at some point on Indian Creek, the 
elevation of the Upper Banner horizon shown by the structure contours is 
first noted. Then the distance between the Kennedy and the Upper Banner 
is ascertained by consulting the detailed descriptions of the Kennedy in 
the Indian Creek drainage basin, the generalized sections in Plate XIII, 
the general sections, or a local section for a neighboring exposure. As the 
Kennedy is below the Upper Banner, this distance subtracted from the ele- 
vation of the latter bed will give the elevation of the Kennedy. By turning 
to the topographic map the Kennedy outcrop can then be located by noting 
the position of the surface contour with the same elevation, or if the Ken- 
nedy bed is below the surface, the depth to which it is necessary to drill in 
order to reach it can be determined by subtracting the elevation of the 
Kennedy bed from that shown by the topographic map at that point. 

The usefulness of structure contours naturally depends largely on their 
accuracy. There are so many possible sources of error in determining 
the position of such contours that it is not maintained that ahsolutc accuracy 
has been achieved. It is believed, however, that inaccuracies of more than 
50 feet in vertical distance are very rare. Errors are most likely to be 
made where dips are exceptionally steep, as along Pine Mountain, near 
areas in which the rocks are faulted and buckled like those on Russell 
Fork, and in some other areas. 

DIP. 

In the greater part of Dickenson County the strata dip gently to the 
northwest averaging a little more than 50 feet to the mile. This general 
dip is not uniform, however, and is modified and to a large extent gov- 
erned by a few large open folds, and is also locally modified by short 
low folds or wrinkles that are irregularly distributed and whose axes trend 
in different directions. 

FOLDS. 

Middlesboro sijnrline. — Essentially all of Dickenson County lies in a 
broad fold that is synclinal, or concave upward. This fold, named by 
Campbell the Middlesboro syiicline, extends from a few miles northeast 
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of the county southwestward into Tennessee, being commonly 12 to 20 miles 
broad, and lying between Pine Mountain on the northwest and a broad 
arch or anticline on the southeast. It fades out northeast of Russell Fork, 
and is not recognized as a distinct syncline beyond Levisa Fork in Buchanan 
County. 

The axis, or imaginary line toward which the strata on each side dip 
and which connects the lowest parts of the syncline, corresponds closely 
in position with the valley of Pound River and is continued in the same 
direction northeast of Russell Fork. Strata southeast of the axis dip, in 
general, to the northwest at very low angles, descending for example, a 
vertical distance of 1,050 feet between the town of Wilder just across the 
county line in Russell County and the mouth of Cranesnest River, a 
horizontal distance of 15% miles. Northwest of the axis the dip is to 
the southeast and gradually increases from the axis of the syncline where 
there is no dip to about 33° near the top of Pine Mountain. The south- 
east dips were produced in the formation of the great Pine Mountain 
anticline described below, and continue to the place where the Pine Moun- 
tain thrust fault formed by the rupturing of the fold comes to the surface 
on the northwest slopes of the mountain (See Fig. 3). 

Sourwood Mountain anticline. — The extreme southeastern part of Dick- 
enson County is affected by a structure which is the reverse of a syncline, 
the strata being convex upward, the rocks dipping in opposite directions 
from a middle line or axis. The axis of the Sourwood Mountain anticline, 
the name given to this structure, is a curved line having a general north- 
south trend and terminates at both ends in faulted areas. The anticline 
which is about 7 miles in length plunges slightly to the north and is slightly 
modified by a very shallow cross syncline at its south end. The axis of the 
fold lies across the couuty line in Russell County and elosety parallels 
the county line, but a large part of the northwestern flank of the anti- 
cline, which is 3 miles or more in width, is in Dickenson County. The 
strata on this flank dip to the northwest and west, averaging about 250 
feet to the mile. 

Pine Mountain anticline. — The Pine Mountain anticline * extends south- 
westward from Levisa Fork in Buchanan County, forms the northern 
boundary of the greater part of Dickenson and Wise counties, and con- 
tinues onward into Kentucky. The arch appears first as a low dome just 
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west of Levisa Fork in Buchanan County. From this dome it rises rap- 
idly to the southwest, attaining maximum development a short distance 
west of the Buchanan -Dickenson County line. Its axis passes through 
Jane, on the county line, the middle part of The Breaks, and Skegg Gap. 
In Buchanan County, and in Dickenson County east of Skegg Gap, the 
anticlinal structure is well defined, the great Pine Mountain thrust fault 
lying to the north of the axis of the fold. West of Skegg Gap the anti- 
clinal structure is obscured by the thrust fault which lies near the position 
of the axis of the fold and replaces its north limb. However the south 
limb of the structure is well denned, the beds dipping steeply southeast- 
ward toward the axis of the Middlesboro syncline. The dip near the crest 
is about 33 degrees but decreases as the axis of the syncline is approached. 
Xear Levisa Fork each stratum is about 550 feet lower than it is at 
Jane, 1,000 feet lower than in The Breaks, and 2,800 feet lower than at 
Skegg Gap. 

FAULTS. 

In addition to the folds, faults have profoundly modified the structure 
and have exerted a marked influence on the economic possibilities of the 
region. A large part of the potentially coal-producing territory of south- 
west Virginia is bounded on both the northwest and the southeast by great 
thrust faults, the value of parts of several coal beds has been decreased by 
movements connected with this faulting, and buckling and faulting have 
made unavailable the coal beds in narrow zones within the coal field. 

Pine Mountain fault. 
The coal-bearing rocks of Virginia were thrust up over those in Ken- 
tucky along the plane of the great Pine Mountain fault, which comes to 
fhe surface on the north face of Pine Mountain from Russell Fork into 
Tennessee. The fault dies out rapidly northeast of Russell Fork, and on 
Levisa Fork there is no trace of it or of the anticline from which it de- 
veloped. According to recent work by Keith and Butts, the fault is com- 
pound in places, breaks having occurred on two planes, that are close to- 
gether everywhere, and join in places (fig. 3). The first effect of the tre- 
mendous pressure from the southeast was probably the formation of a 
sharply overturned fold, near the axis of which the faults originated. The 
rocks belonging to the Lee formation, on the hills northwest of the Pine 
Mountain escarpment in the Clintwood quadrangle were probably carried 
to that position by one of the faults and are only small remnants that have 
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VIRGINIA GEOLOGICAL SURVEY PLATE XV 



View of Skegg Gap looking north along fault line. At this point the re- 
sistant tianal conglomerate of the Lee formation on the overridden Bide (right) 
is adjacent to the weak rooks of the Pennington formation of the over thrust 
side (left). 
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,) View looking north from point serosa river from south portal of Hills Mills 
tunnel. Sandstone ledges near the top of the spur on the downthrow side are 
upturned apparently as a result of drag. 



) View of river bank looking southeast near B. M. 1221. Massive and unde- 
formed sandstone on left of fault trace with deformed shale at right. Strong 
horizontal slirkensides are formed on the face of the sandstone at this place. 
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escaped erosion. These rocks, which overlie undisturbed strata of the 
Wise formation, are nearly vertical in places, and at one place iy_. miles 
west of Blowing Rock Gap are separated from Devonian black shale, brought 
up by the second fault, by overturned remnants of Pennington shale and 
Newman limestone. The second fault was at a lower angle anil carried the 
rocks still higher, so that now the lower part of the Devonian black shale is 
in contact with beds in the Wise formation. 

The vertical component of the thrust along the trace of the fault 
in the northwestern part of Dickenson County is 5,000 to 5,300 feet. In 
The Breaks, the vertical displacement is only 600 to 800 feet and there 
is no evidence of overfolding or of more than one fault. It is probable 
that one of the faults ends in the Russell Fork fault, 2 miles west of The 
Breaks. 

Russell Fork Fault 

By Chester K. Wextwortii. 

Introduction. — The nature of the northeastern termination of the great 
overthrust block of the earth's crust, bounded on three sides by the Pine 
Mountain fault, the Hunter Valley fault, and the Jacksboro cross-fault 
of Tennessee, has long been an unsolved problem to students of Appa- 
lachian structural geology. Many geologists have noted the rather abrupt . 
ending near The Breaks of Big Sandy River of the imposing barrier of 
Pine Mountain and its replacement to the northeastward by the irregular 
ridges and valleys of the unbroken coal field, but the manner in which 
the great anticlinal fold and the resulting thrust fault died out has not, 
until recently, been satisfactorily solved. 

In 1916 Hinds, 1 in his report on the Clintwood and Bucu quadrangles. 
called attention to a zone of disturbed rocks nearly at right angles to the 
general lines of disturbance in this region and extending partly across the 
trough of coal-measure rocks from Big A Mountain to Skegg Gap on 
Pine Mountain. Hinds attributed the disturbance in this zone to the same 
forces that produced the Hunter Valley fault on the southeast and the 
Pine Mountain fault on the northwest, but he failed to perceive its sig- 
nificance, for he thought it was limited to certain areas and did not extend 
entirely across the synclinal block. 

In April, 1920, M. R. Campbell, in charge of geologic work in this 
coal field for the United States Geological Survey, called attention to the 
possibility of the belt of disturbed rocks mapped by Hinds being hut 
part of a continuous fault or zone of faulting from the Hunter Valley 
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fault at Big A Mountain to Skegg Gap hi Pine Mountain, and the writer 
was requested to examine the region as carefully as the limited time at 
his disposal would permit, in order to establish the character and extent 
of the movements that produced the disturbance. The result of his exam- 
ination was the establishment beyond much question of the presence of an 
overthrust fault entirely across the great crustal block, thus showing that 
it is bounded on all four sides by overthrust faults and that it has moved 
bodily to the northwest, a distance of many miles. The results of his 
studies and their application to the mechanics of the problem of the over- 
thrusting of this great mass of strata for at least six miles are here set 
forth. 

The fault bounding the crustal block on the northeast, which, on account 
of its general agreement with the course of Russell Fork, is here called the 
Russell Fork fault, was mapped in connection with coal investigations 
carried on cooperatively by the Virginia Geological Survey and the federal 
Geological Survey. The areas mapped as un differentiated buckled and 
faulted rocks by Hinds, 1 in the Clintwood and Bucu quadrangles, were 
subjected to careful study by the writer to determine whether or not there 
is a continuous break across the coal measures trough from the vicinity 
of Big A Mountain to Skegg Gap, but in the two weeks spent on this 
study there was not time to cover much of the area lying on either side 
of this zone and the structure contour maps of the report by Hinds fur- 
nished much data in compiling the sections shown below and in deducing 
the amount of displacement. 

The writer is indebted to M. R. Campbell for many helpful suggestions 
and much assistance in the course of the study. 

Hinds,' in his report on the coal resources of the Clintwood and Bucu 
quadrangles, describes the structure of the northeastern end of the Mid- 
dlesboro syncline in considerable detail. His studies here and farther 
northeast in Buchanan County" have shown that the great overthrust fault 
of Pine Mountain suddenly hecomes very much less severe at Skcgg Gap 
and from there northeastward the structure is essentially a low anticline 
broken by a minor overthrust which decreases rapidly in extent of thrust 
and conies to an end a few miles in Buchanan County. He considered 
that the principal Pine Mountain overthmst was cut off at the northeast 



■ Op. cit. 

'Hinds. Henrv, Coal resources of the Clintwood and Bucu quadrangles: Virginia 
Geol. Survey Bull. XII. 1916. 

'Hinds, Henrv, Geology and coal resources of Buchanan County, Virginia: Vir- 
ginia Geol. Survey Bull. XVIII, 1918. 
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end by the Skegg Gap fault which he mapped as far as Russell Fork. 
Extending from this point southeastward to Big A Mountain he has mapped 
a number of narrow areas of faulted and buckled rocks which he describes 
In some detail and postulates lateral shearing with the southwest side 
moving northward with some overthrusting and buckling against the north- 
east side. He states that after this there was normal faulting along this 
side in which the southwest side was downthrown. His evidence for this 
belief is not clear, and his several areas of disturbed rocks are separated 
by areas in which he found no evidence of movement. 

Description of the Cumberland block.' — The structure of the area con- 
cerned in this paper has been described in considerable detail at many points 
in papers by other geologists. It is not proposed to give here a thorough 
description of the structure or topography but rather to point out briefly 
their salient features. 

The "remarkable quadrilateral block" whose southwestern extremity 
was first recognized by Safford and described in detail by Keith extends 
from the valley of Cove Creek in Campbell County, Tennessee, northeast- 
ward for 125 miles to the valley of Russell Fork of Big Sandy River in 
Dickenson and Buchanan counties, Virginia. It is surprisingly uniform 
in width, averaging about 25 miles, is bounded on the northwest by the 
Pine Mountain fault and on the southeast by the Hunter Valley fault and 
the closely associated Wallen Valley fault, which is developed only from 
near Big Stone Gap southwestward. The southwest end is terminated by 
the Jacksboro cross fault and the northeast end by the Russell Fork cross 
fault to be described below in more detail. The general relations of these 
boundary faults may be more clearly seen by reference to the map, figure 
4 and to the structure sections, figures 6 and 7. 




From Norton, Virginia, northeastward, coal measure rocks are exposed 
at the surface throughout the entire width of the block; but from Norton 
southweetward the block may be divided into two parts, that part lying 



1 This name is here applied (or the first time. 
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northwest of Stone and Cumberland mountains being synclinal in struc- 
ture and composed of coal measure rocks, whereas that part lying south- 
east of these mountains is anticlinal in structure and composed of rocks 
of very much greater age. The syncline, which is now generally known 
as the Middlesboro syncline, is a broad, flat-bottomed trough at the north- 
east end of the block, but farther west in the vicinity of Dante an arch 
appears which develops rapidly westward into the Powell Valley anticline 
that constitutes the southern part of the block. Both the Middlesboro 
syncline and the Powell Valley anticline are characterized by steep dips 
on the northwest limbs and gentle dips on the southeast limbs, as shown 
in the sections. The erosion by Powell River and its tributaries of the 
rising crown of Powell Valley anticline accounts for the exposures of pre- 
Carboniferous rocks in the southern portion of the block and the narrow- 
ing of the coal measure portion on the north. 

The topography of the block is intimately related to the structure. 
Pine Mountain throughout its entire length is a conspicuous barrier espec- 
ially on its northwest face where at many points it rises in less than a 
mile 1,000 to 2,000 feet above the streams which parallel it For nearly 
ninety miles no stream crosses it and in the entire distance of 1S5 miles 
not over half a dozen roads afford difficult passage from one side to the 
other. Its crest is the resistant conglomerate of the Lee formation, which 
marks the edge of the overthrust block. Cumberland Mountain and Stone 
Mountain are composed of the same formation, which is steeply upturned 
in that part of the fold common to the syncline and anticline mentioned 
above. Black Mountain and parts of Sandy Ridge are residual moun- 
tains left in the dissection of the nearly horizontal coal measures. Big 
A Mountain, according to Hinds, 1 is composed of resistant sandstones of 
the Rockwood formation, overthrust on the coal measures. 

The surface features of that portion of the block within the coal field 
are those of a maturely dissected plateau with sharp-crested ridges and 
V-shaped valleys, for the most part without valley flats. The surface of 
the pre-Carboniferous portion is rolling, with Binkholes in the limestone 
portion and some, though not at this particular point very striking, alinea- 
tion of ridges and valleys with the northeast-southwest trend of the Ap- 
palachian e rue hire. 

The Russell Fork fault— the Russell Fork fault differs from the faults 
which bound the Cumberland block on the other three sides in that it is 



'Hindi, Henry, The geology and coal resources of Buchanan County, Virginia i 
Virginia Geol. Survey Bun. 18, pp. 68-69, 1918. 
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not a low-ang!e overthrust and that in it the greatest displacement is in 
a horizontal direction with comparatively little vertical movement. Ita 
trace 1 is closely followed except at a few places by Russell Fork of Big 
Sandy River and even at those places it is marked by the alineation of 
minor drainage lines or surface features which would not otherwise be 
easily explained. 

Erosion of crushed and weakened rocks along the fault trace has pro- 
duced the low saddle at Skegg Gap and the saddle in the point of the 
spur west of Russell Fork and one mile north of B. M. 1,221" feet on the 
geologic map accompanying this report. 

From a point one-half mile upstream from B. M. 1,282 feet to B. M. 
1,221 feet Russell Fork Aowb in a course somewhat farther northeastward 
than in adjacent parts of its course up and down stream. In the high 
land which lies southwest of this part of the river and northwest of the 
village of Haysi are cut two short cleft-like hollows which are closely 
aligned with the fault trace as located to the north and south, and have 
without doubt been determined by the presence of the weaker rock in the 
zone of deformation adjacent to, the fault. One of these hollows enters the 
river valley just at the railroad bridge east of B. M. 1,221 feet and the 
other extends from near Haysi south and just to the west of B. M. 1,380 
feet. These hollows are somewhat straighter and narrower than most 
of the ravines of similar size which erosion has cut in the rocks of this 
region, but their most distinctive characteristic is their location where they 
cut off in part the narrow strip of high land between them and the river. 
Taken together and with the other topographic features which show aline- 
ment, they are very significant, and their locations are not to be explained 
as accidental. 

Between McClure River and Russell Fork, at the close approach before 
they join, a low saddle in the spur owes its position to the weakness of 
the rocks along the fault line. The very straight course of Fryingpan 
Creek from elevation 1,311 feet to its mouth is determined by the fault 
and it is interesting to note that this creek has a very slight fall in this 
part of its course and its bed is graded for the entire distance with ripple- 

1 "True" of a fault is here used in its mathematical sense of the line of inter- 
section of one surface with another, i. e., the intersection of the fault plane with the 
surface of the earth. 

'The area crossed by Russell Fork fault is shown in detail on the Regina, Ky., 
and the CHntwnnd and Rucu, Vs., sheets of the Topographic Atlas of the United 
States and published as Plate I, of this report. Frequent reference is made to points 
on these maps in locating the features described. 
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Pig. 7. — Sections showing the character of the 
Russell Fork fault at several places. For 
locations see Figure 4. Sections are 
shown as looking north. 
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marked sand. Russell Fork leaves the fault trace at a number of points 
and because of its cutting across the undisturbed and more resistant rocks 
at these places is not so perfectly graded. But the weakness of the dis- 
turbed rocks close to the fault has apparently enabled Fryingpan Creek, 
though a comparatively small stream, to grade its lower course to the 
temporary base determined by the rocks over which Russell Fork flows. 

The main line of the fault passes somewhat to the north of Abners 
Gap; from elevation 1,424 feet southeast to the mouth of Carroll Presley 
Branch it follows Russell Fork for most of the distance, and thence south- 
east to the point where it is truncated by the main overthrust fault; in 
the north face of Big A Mountain its trace lies somewhat to the east of 
the channel of Russell Fork. 

A branch leaves the main fault at elevation 1,424 feet, and extends 
northwestward along the course of Russell Fork to a point in Little Pawpaw 
Valley about a mile north of Carnady Post Office, and iB here named the 
Little Pawpaw fault. 

Along most of its course the rocks northeast of the fault are hori- 
zontal or nearly so and undisturbed. The fault plane, or better perhaps 
the planes of movement, for the most part dip at high angles, 75° to 90" 
to the southwest. That there has been intense compression is shown by 
the mashed condition of the shale and jointed condition of sandstone on 
the southwest side of the fault. At numerous exposures in the zone of 
faulting, slickensides indicate considerable vertical movement which has 
resulted in lifting the beds on the southwest above those on the north- 
east, displacing the coal beds by from 50 to 200 feet. Because of the 
shearing which has brought anticlines into contact with synclines and vice 
versa, it is difficult to determine the true amount of differential vertical 
movement, but the essential point is that the vertical movement is slight 
and that the hanging wall has moved up as a result of thrust. At many 
points there are on planes other than those which bear the vertical slicken- 
sides, a series of horizontal slickensides trending closely in the direction 
of the fault and usually these surfaces are rubbed and planed much smoother 
and more nearly plane than the others, indicating that these surfaces 
are the result of more extensive movement along the fault plane than 
the other planes along which a slighter movement has taken place to accom- 
modate the thrust in a direction lateral to the main Russell Fork fault 
line. 

At a few points, notably at Skegg Gap, the slickensideB and planes of 
movement within the zone of faulting indicate a combination of the main 
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Fig. 8. — Serial diagram showing 11181017 °' ttlP deformation and disp lawmen t of 
the Cumberland Block. In sketch number 7 of the series is shown the present 
condition in outline. The heaviest lines show the structure in the sections 
schematically. The lightest lines are the "sea level" lines of the sections 
and the fault lines of the sections still referring to sketch 7 of the above series. 
The solid lines of medium weight are the present traces of the various faults. 
The medium weight dotted line is an arbitrary axis line, the position of which 
is the same with reference to the block in each sketch of the series. 

In sketch 1 of the series the present fault traces are shown by the 
light dotted lines of the background and the present position of the axis line 
by the light and straight dotted line. The then position of the fault traces 
and of the axis line of the block is shown in sketch 1 by the medium weight 
solid and dotted lines respectively. The light "sea level" lines and fault lines 
of tho sections and the very heavy lines of the schematic sections are the same 
as in sketch 7. The arrows which point upward in the sketches indicate the 
direction of the main thrust; the arrows pointing down and to the. right at the 
left-hand end of each sketch indicate the resisting stress of the buttress south- 
west of Jacksboro as described in the text. 

The first sketch assumes the prior formation of the Hunter Valley fault. The 
second shows some slight buckling of the southwest end of the block. The 
third shows more intense buckling here. The fourth shows more intense buckling 
and extension of the folding eastward along the line of the Pine Mountain fault. 
In number 4 also is shown the beginning of the Jacksboro overthruat fault. 
In number S this fault has extended far around the north side of the block and 
the Russell Pork fault has been initiated as a normal fault. Sketch number 6 
shows further extension of the faulting and only a small corner of the block 
near the northeast corner remains attached. In sketch 7 this small attach- 
ment is broken and the block has been thrust into its present position. The 
relative movement of the block at different stages has been shown by the 
gradual migration of the heavy dashed axial line toward its final position as 
shown by the light dotted axial line of each sketch. 
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southeast to northwest thrust with the side or southwest to northeast thrust, 
making the direction of movement a resultant of the two. The slicken- 
sided surface here shows the result of pronounced movement and the white 
quartz pebbles which are so numerous in the Lee formation are planed off 
flush with the matrix. It is important to mention that a short distance 
northwest of Abners Gap there was seen the most abundant evidence of 
movement in the mashing and crushing of shale in a fine exposure and 
that here the slickensides indicate movement at an angle of 45° to the 
horizontal in a due north direction. At this point the fault trace is more 
nearly athwart the main direction of thrust and here, if anywhere, would 
be expected evidence of strong overthrust. 

In the Little Pawpaw fault, there was seen little indication of shearing 
but abundant evidence of compression and slight overthrusting. 

Mechanics. — The history of the deformation is conceived to be as 
follows : The rocks of the Cumberland block were subjected to strong lateral 
compression applied from the southeast. The thicker sedimentary rocks 
west of A (Fig. 5) seem not to have yielded as did those to the east, and 
acted as a buttress against which the rocks to the east were deformed. The 
com press ional stress was much more intense at the Tennessee end of the 
block and the first result of the stress was the folding of the Powell Valley 
anticline and of the lateral anticline which later broke and formed the 
Jacksboro cross fault. Between A and B Keith * found evidence of this 
now broken anticline which was the result of deformation of the rocks 
of the Cumberland block against the more competent buttress on the west. 

After the Powell Valley anticline had been in large measure formed 
and the Jacksboro cross anticline had probably reached its full develop- 
ment, the stresses were then transmitted across the block and yielding 
farther northwest resulted in the folding of the rocks into the Pine Moun- 
tain anticline. It is probable that by this time overthrusting and shearing 
to the northwest had commenced at the southern end of the Jacksboro 
cross anticline, for the movement of the rocks of the Powell Valley anti- 
cline northwestward differentially with respect to the nearly undisturbed 
rocks on the west had already been very considerable. With the continued 
crumpling of the Pine Mountain anticline, the Jacksboro cross fault de- 
veloped progressively toward the northwest, and, when it reached the then 
position of the corner C of the block, initiated the great Pine Mountain 
fault 



"Keith, Arthur, U. a Geol. Survey GeoL Atlas, Briceville folio (No. 33), 1884. 
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There had by this time been considerable skewing of the entire block 
which was pivoted at or near its north corner with the result that the 
corner of the block at .4 had been thrust more extensively on the rocks to 
the west than had the corner at C. The overthrust to the west in the 
Jacksboro cross fault is, however, believed to be only the smaller move- 
ment incidental to the skewing of the block, while the main movement 
in this fault was the shearing by which the block to the east moved several 
miles to the northwest. It is not believed that there was in the original 
stress any distinct southwesterly comporrent, but the Jacksboro thrust is 
ronsidered to be solely the result of the twisting of the block. 

The Pine Mountain fault is compound at C, consisting of four distinct 
overthrusts, but becomes more simple northeastward. The faulting which 
commenced at the southwest developed progressively toward D as the stress 
continued, but naturally the total displacement was less at D than at C. 
It seems likely that there was some slight displacement beyond Skegg Gap 
and into Dickenson County along the Pine Mountain fault before it was 
intersected by the Russell Fork cross fault. 

In following chronologically the development of the Jacksborc-Pine 
Mountain line of faulting the Russell Fork cross fault was temporarily 
omitted. The history of its development is correlated with the events 
described above as follows : Only after there had been considerable develop- 
ment of the Pine Mountain anticline at C, and some shearing along the 
Jacksboro cross fault, was the skewing of the Cumberland block felt at the 
northwest end. Its first expression was the development of a tension or 
normal fault starting at F and extending toward E with continued twisting 
of the block. 

The presence of the Little Pawpaw fault, which appears to be pri- 
marily the result of such tension incident to twisting, leflds to the belief 
that the point, or, perhaps more correctly, the area of pivoting, was some- 
what to the north of E. On the other hand, evidence of somewhat more 
pronounced compression along the fault from D, part of the distance toward 
E, seems to indicate that compression waa even at first dominant in that 
part of the line. It seems therefore probable that the region of pivoting 
is located between D and E but somewhat nearer the latter. 

After the extension of the Pine Mountain fault beyond Skegg Gap 
and the extension of the Russell Fork cross fault beyond £ as a normal 
fault, the accumulation at the northeast end of the block of the northwest- 
ward trending stresses, which had long been operative at the Tennessee end 
of the block- reached the critical point and the northeast end was broken 
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loose along the line largely determined by the pre-existing normal fault. 
The line of this break intersected the Pine Mountain fault at Skegg Gap, 
stopped further movement in that fault east of that line, and permitted 
the Cumberland block to be thrust not over two miles northwestward at 
this end. Since the Russell Fork fault line forms an angle of over 90° 
with the line of the Pine Mountain overthrust, the overthrusting of the 
east end of the block brought about compression along the whole extent 
of the Russell Fork fault, reversing the condition of tension which pro- 
duced the normal fault and producing overthrusting and considerable 
crumpling of the shale and crushing and jointing of the sandstone adjacent 
to the fault plane. The net amount of overthrust is very slight, probably 
at no point reaching 500 feet, and the rocks on the southwest side of the 
fault are nowhere over 250 feet above those on the northeast. The shear- 
ing loose of the northeast end of the block, its overthrust along the already 
established Pine Mountain fault and the compression and slight thrusting 
along the Russell Fork cross fault were the closing events in the history 
of the Cumberland block as a unit. 

There are many especial features which are particularly in accord with 
this interpretation of the movement of the Cumberland block as a pro- 
gressive skew with final release of the east end. The skewing of the south- 
west end of the block first with the Skegg Gap corner remaining longest 
in place explains admirably the otherwise anomalous facts of rather strong 
overthrust in the Jacksboro fault the trace of which is nearly at right 
angles to the trace of the Pine Mountain fault and of only slight over- 
thrust and more restricted compression in the Russell Fork fault with its 
trace at a much greater angle with the main overthrust. 

The stronger development of the Powell Valley anticline and the pres- 
ence of the Wallen Valley fault only at the southwest are also strongly in 
accord with this suggested interpretation. 

The greater intensity of stress implied by the compound character of 
the Pine Mountain overthrust at C and the probable development of the 
Powell Valley anticline before the rocks of the block were competent to 
transmit the stresses to the Pine Mountain fold, which later broke in a 
fault, point strongly to the initiation of the faulting at the south end of 
the Jacksboro cross fault to allow the necessary shortening of the strata 
on the northeast Bide of that fault. The four faults as interpreted by 
Keith, and corroborated by the displacement of the north limb of Powell 
Valley anticline in the Briceville quadrangle, give clear evidence of a move- 
ment of at least ten miles to the northwest. At Skegg Gap the evidence 
does not indicate over two miles of overthrust at the most. 
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In the development of this study, a few computations have been made, 
based on extremely general and only very approximate assumptions which 
are given below. Their value is solely to indicate orders of magnitude and 
it U hoped that they may serve to visualize the immensity of forces in- 
volved. 

Force to shear and force to thrust.' 

ASSUMPTIONS. 

Block 125 miles x 25 miles x y 2 mile. 

Density 170 lbs. per cubic foot. 

Coefficient of friction, mean between rough and smooth granite, .60. 

Shearing strength 200 pounds per square inch. 

Average extent of overthrust, 6 miles. 



Force to shear block loose over entire area = 25 x 10 " pounds. 
Force to move block against friction on horizontal plane = 23 x 10 '" 

pounds. 
Work done in moving block 6 miles at angle of 5" = 85 x 10 " 

foot pounds. ^ 

Equivalent to 420,000 horsepower working for 100,000 years. 
Estimated coal in block = 50 x 10 * tons. 
The burning of this coal would produce power enough to move the 
block 2.2 feet, assuming the usual engine efficiency. It has actually moved 
an average of at least 6 miles, 

It is especially interesting to note that the force required to Bhear the 
block loose over the whole area is only about one-tenth of that required to 
produce motion against the resistance of friction. Since both forces are 
proportional to area, and only one — that of motion against friction — pro- 
portional to thickness, we find that for a block of any area and of a thick- 
ness of 287 feet, according to the conditions assumed, the shearing force 
is just equaled by the force to overcome friction, and as thickness is greater 
than this amount the latter force is greater in proportion. It is evident 
then that in the case of most faults the motion of the rock involved against 
the resistance of friction is more impressive than the production of the 
break which separated the rocks. 

Other Movements. — During the movements described above the weaker 
rocks, particularly the shales, have been affected, so that many exposures 
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show steep and irregular dips in localit.es in which all the more massive 
sandstones and most other beds have only the very gentle dips that char- 
acterize the greater part of the coal field. Movement has taken place in 
several coal beds also, so that the coal is crushed and fractured and 
in places mixed with slickensided shale fragments to form "rash." Move- 
ment along the Kennedy coal bed and the rocks immediately over it has 
been especially common in the area south and west of Russell Fork, the 
coarse, massive sandstone beneath the coal forming a comparatively im- 
movable stratum over which rode the thin-bedded rocks above. Parts of 
the Jawbone and partings in other coal beds are similarly affected, espe- 
cially near faulted areas (PI. XII). 

Normal faults are uneemmon but are not unknown. All those observed 
are small, the beds on the downthrow side having been dropped only a few 
inches to 30 feet below their normal position. 
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ECONOMIC GEOLOGY 

GENERAL DESCRIPTION OF COAL BEDS. 
nraODUCTCOH. 

Dickenson County contains many beds of high-grade coking coal, the 
quality of which will be described more completely in another part of thia 
report. At least thirteen of these beds are minable in one or more local- 
ities under present commercial conditions, though no bed is sufficiently 
thick at all localities to compete with thicker beds that will be available 
in this and neighboring areas for years to come. As shown by the tables 
of ultimately available tonnages, there is a great quantity of coal that will 
form an important reserve for the near and distant future. 

The thicknesses and general characters of each coal bed have a wide 
range, even in neighboring localities. Only the most complete and thor- 
ough prospecting can determine the exact possibilities in advance of 
mining, and such detailed prospecting has been undertaken in only about 
a fourth of the county. In addition to the differences in the tonnage per 
acre of a bed or zone from place to place, another factor of uncertainty 
arises from the fact that many beds split into two or more benches where 
shale partings thicken considerably. Very few exposures show more than 
3 feet of coal without partings half an inch or more thick, the most com- 
mon being shale or hard clay. The term "rash" is locally applied to an 
intimate mixture of coal and shale, in many places contorted and slicken- 
Bided by movements along the bedding planes. Thin layers of bone and 
also of cannel form parts of some coal beds. 

The thicknesses of coal, the distances between beds, and other eco- 
nomic factors are described by drainage basins in a succeeding section 
of this report In this place only brief summaries of the characteristics 
of each bed will be given. The distances between coal beds used are 
averages only, and will not apply exactly to all parts of the quadrangles. 
Maximum and minimum distances are given in the detailed descriptions 
by drainage basins, in the general sections, and in the columnar sec- 
tions (Fl. XIII). Many local distances are shown in the local sections. 

COAL BEDS LB THB LEE FORMATION. 
The Lee formation is fully exposed in this county only on the south- 
east Blope of Pine Mountain. No economically important coal beds were 
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found in the formation though exposures are poor and some fairly thick 
beds might have escaped notice. The fact that with the exception of a 
32-inch bed that has been mined in a small way one-half mile south of 
the State line, only thin Lee coals are present in The Breaks, where most 
of the Lee is clearly exposed, indicates that there is very little minable 
coal in the formation in at least the northern part of the county. A num- 
ber of Lee coal beds are shown in the drill records of the Clinchfield Coal 
Corporation (Pis. IX and X), but their thicknesses have not been made 
public. 

In Wise, Lee, and Scott counties, Virginia, where the Lee is exposed 
in a large area, it contains a number of coal beds that are thin in most 
places and a few that are fairly thick in small districts. About the same 
condition probably prevails in the south half of Dickenson County. Rocks 
equivalent to the Lee in the famous Pocahontas field, about 40 miles east 
of Dickenson County, include very thick and pure coal beds. These coals 
thin to the west, however, and the places of some of the most important 
beds are taken by thick conglomerates in at least part of Dickenson County. 

COAL BEDS IS THE NORTON FORMATION. 

TILLEK COAL BED. 

Although there are coal beds in places in the lower 200 feet of the 
Norton formation, the lowest coal bed of much commercial importance is 
tile Tiller. The rocks in this zone are alternating shale and sandstone 
with no striking characteristics, though an exceptionally coarse and locally 
conglomeratic sandstone lies a few feet below the coal. The Tiller bed 
is exposed only along Indian Creek and its tributaries, along Fryingpan 
Creek near Bucu, and in the southern foothills of Pine Mountain. The 
name Tiller was applied by Stone in his report on the coal resources of 
the Russell Fork basin to the thick coal bed on Indian and Cane creeks. 
As the upper part of thiB thick bed' is now known to be the equivalent of 
the Jawbone, the name Tiller is restricted in this report to the lower part. 

Although the Tiller is concealed beneath the surface in much of the 
county, it may be safely estimated that it is a minable bed containing 
about 4 to 6 feet of coal in the southeastern part of Dickenson County. 
It will probably be mined on a large scale in the near future, and a be- 
ginning has already been made at the "slope mine" of the Clinchfield 
Coal Corporation on Hurricane Fork, a short distance southeast of the 
county. In a strip of country extending southeast from Bucu the Tiller 
is united with the overlying Jawbone coal to form a very thick bed. Ex- 
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posyres in the southern and central parts of the Indian Creek drainage 
basin show 7 to 15 feet of minable coal in the combined beds, though part 
of it is somewhat impure. The Tiller contains a parting that impairs its 
value on Eussell Fork, and thins to the north to about 30 inches on Levisa 
Fork beyond the county. No coal was found at the horizon of the Tiller 
bed on Pine Mountain or in The Breaks, indicating that it thins to the 
northwest and perhaps also to the west from its exposures near Bucu. 

JAWBONE COAL BED. 

The Jawbone coal bed commonly lies above a coarse, quartzose, locally 
conglomeratic sandstone that separates it from the Tiller, the distance 
between the two coals being 100 feet down to almost nothing. The bed 
takes its name from Jawbone Hollow, a tributary of Bull Bun between 
Virginia City and Banner in the Coeburh quadrangle. It has been called 
in private reports on the upper Levisa Fork drainage basin the Ratlin* 
coal bed. The Jawbone is exposed in Dickenson County in the same local- 
ities as the Tiller and, as mentioned above, is united with the Tiller in 
places in the southeastern part of Dickenson County. 

The Jawbone makes its best showing where it is united with the Tiller 
bed. It is probably also thick in other areas in the southeastern part of 
the county, as it includes 3y z to 8 feet of somewhat impure coal in ex- 
posures on Hurricane Fork a short distance southeast of the county herein 
described. The coal thins to the north to less than 30 inches on Levisa 
Fork. Drill records show that it is a persistent bed in the central and 
western parts of the county and it may be minable in places. No coal was 
noted at the Jawbone horizon at its exposures on Pine Mountain or in 
The Breaks. 

BAVEN COAL BED, 

The Raven coal is about 340 feet above the Lee formation and 140 feet, 
more or less, above the Jawbone bed. The name "Garden Hole" was given it 
by the prospectors of the Clinehfield Coal Corporation from exposures at the 
Garden Hole on Russell Fork, near The Breaks. The bed is probably 
the same as the "so-called Imboden" of Campbell's reports on the Bristol 
quadrangle. It is exposed low down in the principal valleys in the extreme 
southeastern part of the county and along the foot of Pine Mountain. 
The bed is under a ledge-making sandstone in some localities and over 
one in others, and this fact, combined with the presence of other coal beds 
not far above it, makes identification of outcrops uncertain. 
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The Raven bed is lees than 3 feet thick nearly everywhere and leas than 
2 feet in moat places. Under and near Sandy Ridge in the vicinity of Riser 
and Cane Gaps it is an attractive bed 3 to 4 feet thick. It ia 44 inches thick 
in one place at the foot of Pine Mountain, and 1 to 6 feet thick in and near 
The Breaks. 

AILY COAL BED. 

There are in places several coal beds in a zone 200 feet thick above the 
Raven bed. These beds are almost everywhere less than 3 feet thick 
and are thinner in most exposures. The name Aily, from a post-office 
on Lick Creek of Russell Fork, has been applied to what appears to be 
the most persistent and in most places the highest of these beds. The 
Aily is about 500 feet above the Lee and 160 feet above the Baven coal, 
It appears in many of the drill records of the Clinchfield Coal Corporation, 
but is generally less than 2 feet thick in most of its exposures, even in those 
near its type locality. It ia locally minable under present conditions in 
small areas. 

KENNEDY COAL BED. 

A bed that lies about 600 feet above the Lee has long been known as 
the Kennedy or Widow Kennedy in the mining district a short distance 
south of Dickenson County. It has yielded considerable coal at shipping 
mines at Dante and elsewhere, but has not yet yielded much profit to the 
operators and is not now extensively mined. One of its most marked char- 
acteristics in the region south and west of Russell Fork is its generally 
crushed condition and great irregularity in thickness, however in the 
Levisa Fork drainage basin east of the county, where it is called the Har- 
ris bed in private reports, the coal is clean and as regular in thickness as 
any other bed. The characteristic sandstone lying just beneath the bed 
had already been described 

The Kennedy contains a large aggregate of coal in the southern half 
of Dickenson County in a bed which ranges from a few inches to 10 feet 
thick within short distances. It thins to the northwest and is probably of 
only slight thickness along the foot of Pine Mountain. In the southeastern 
part of the county the bed is less than 2 feet thick, except locally, in moat 
parts of the Russell Fork and Clinch River drainage basins. Its thickness 
is slightly more than 3 feet along part of Fryingpan Creek. 
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LOWEB BANNKK COAL BED. 



A bed about 200 feet above the Kennedy and 800 feet above the Lee 
formation is widely known as the Lower Banner in the mining districts 
in the general region of its type locality at Banner, on the Norfolk and 
Western Bailway. On upper Levisa Fork in Buchanan County the same 
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bed has been called the Cary by private investigators. This coal is ex- 
tensively mined at Wilder just southeast of Dickenson County, and at 
Dante, a short distance south of the county. Like the Kennedy, the 
Lower Banner overlies sandstone, but the sandstone is much thinner and 
less conspicuous on hillsides. The strata from the Kennedy to this sand* 
stone and from the Lover Banner to the Upper Banner coal are shale 
and thin-bedded sandstone in most places. 

The Lower Banner is minable, even under present commercial con- 
ditions, in several areas (see fig. 9). One of the best is under and 
in the vicinity of Sandy Ridge from Coon Branch of Open Fork east to 
Cane Creek, where the average thickness of coal is 3 to 5 feet In the 
greater part of the county it is exceptionally free from partings. The 
Lower Banner is about 3 feet thick in several small areas and 2 to 3 feet 
in many places. It is a very persistent bed, though locally thin, in most 
of Dickenson County. 

UPPER BANNER COAL BED, 

The Upper Banner is one of the best known and most important coal 
beds in southwest Virginia, and is extensively mined at Wilder, Dante, 
Toms Creek, and elsewhere. The mine at Wilder is beyond the limits 
of Dickenson County; however, its workings extend northward beneath 
Sandy Ridge into the county; also one of the largest mines near Dante 
and another near Toms Creek likewise extend northward under Sandy 
Ridge into the comity. The average distance of the bed above the Lower 
Banner is 100 feet, and above the Lee formation it is about 900 feet. 
There are shale and thin-bedded sandstone below the coal and a ledge- 
making, coarse-grained sandstone 20 feet or less above it One of the 
most marked characteristics of the Upper Banner is the persistent sand- 
stone parting less than 3 inches thick in the upper half of the bed. 

There are two large areas and three smaller ones in which the Upper 
Banner is especially attractive for mining. One of these includes the ter- 
ritory under and near Sandy Ridge from the southwest part of the county 
east to Long Ridge, where the bed contains coal averaging 4 to 6 feet 
in thickness with only thin partings. Another is on both sides of McClure 
River north of Big Branch, extending westward to and beyond Crsnes- 
nest River and eastward to and beyond Lick Creek. In this area the 
average thickness of coal is 4 to 5 feet and partings are thin. In smaller 
areas on the west side and at the head of Fryingpan Creek the bed is in 
similar condition. Outside these districts, which are shown in Figure 
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10, the Upper Banner is split into two or three benches by a thick- 
ening of shale partings above and below the thin sandstone parting. These 
benches are so widely separated that they can not be mined as one bed, 
and commonly so close that only one can be utilized. In places one or 
the other of the separated benches contains % to 4 feet of coal. The Upper 
Banner is thin, even absent in places, in the western part of the county. 

SPLASH DAM COAL BED. 

The Splash Dam bed, so named on maps of the Clinchfield Coal Cor- 
poration because it rises from beneath Rnssell Fork near the splash dam, 
a short distance north of the month of Pound River, is about 70 feet above 
the Upper Banner bed and 970 feet above the Lee formation. It is prob- 
ably the same as the Wilson bed of private investigators in the upper 
Levisa Fork country in Buchanan County, though slightly lower than 
a bed that has been called Wilson on Prater Creek. It lies a few feet 
above the sandstone directly above the Upper Banner, which is a con- 
spicuous cliff-former along Levisa Fork and elsewhere. The rocks above 
the coal differ from place to place, being chiefly shale in some localities 
and coarse sandstone in others. 

Coal appears at the Splash Dam horizon in many localities, but it is 
less than 30 inches thick in some places and is split into thin benches 
in many others. It makes its best showing in the southern part of the 
Open Fork drainage basin, where it includes 3 to 4 feet of coal. It is 
also thick on Lyons Fork of Cranesnest River. It is a more or less uniform 
bed averaging 3 or 3V3 feet in thickness in the northeast part of Dick- 
enson County, and is thicker farther northeast, on Bull and Poplar creeks 
in the Hurley quadrangle. This bed has not been thoroughly prospected 
and may be found to be thick in several localities where it is now unknown. 

HAGY COAL BED. 

A bed here named the Hagy, from exposures near Hagy School at 
Leemaster and in the mine of Mr. Hagy on Trace Fork of Prater Creek, 
is about 100 feet above the Splash Dam and 1,070 feet above the Lee 
formation. Northeast of Russell Fork it commonly has a coarse sand- 
stone directly underneath. Its identification in the southern part of Dick- 
enson County is somewhat uncertain, but it is probable it there lies only 
a few feet below the coarse sandstone that is near the top of the Norton 
formation. It may be the same as the Edwards bed of Campbell, which 
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he tentatively correlated with, the true Imboden bed of the Big Stone 
Gap coal field. The Hagy is 2 feet or leas thick in most places. 

NORTON ' COAL BED. 

In the extreme southwestern part of DickenBon County a thin coal is 
found directly beneath the Gladeville sandstone, that thickens toward the 
southwest and ia extensively mined east of Wise in Wise County. This 
coal bed, known as the Yellow Creek, is renamed Norton. Its outcrop 
occurs along Lick Fork in which region it is too thin to be workable, being 
everywhere less than 3 feet and generally leBS than Z feet in thickness. It 
is apparent that this bed possesses little value as a coal resource of Dick- 
enson County. 

COAX BEDS IN THE VIBE FORMATION. 
DORCHESTER ' COAL BED. 

The Glamorgan (Dorchester) coal, named from mines at Glamorgan in 
Wise County, is about 1,305 feet above tie top of the Lee formation, and 
less than 25 feet above the Gladeville sandstone. The name of this coal 
bed is here changed from Glamorgan to Dorchester. 

Coal is persistent at the DorcheBter horizon but in many localities is 
not more than 2 feet thick. Between Clintwood and Pound River and in 
the northeastern and southeastern partB of the county, the aggregate thick- 
ness of coal benches is 2 to 4 feet, but one or more detrimental shale part- 
ings are also commonly present. 

LYONS COAL BED. 

A bed that is about 60 feet above the Dorchester in the southwestern 
part of Dickenson County is here named the Lyons, from a post-office on 
Big Ridge. It is separated in most places from the DorcheBter by shale, 
and, in the western part of the county, lies under a rather thin but con- 
spicuous white sandstone that has already been mentioned. In places 
the Lyons and Dorchester beds are so close that it is difficult to dis- 
tinguish the former from a split of the latter. The Lyons is too thin, 
except in a very few small areas, to be mined on a large scale, but can 
be utilized for local fuel supplies. 

BLAIR COAL BED. 

The Blair bed, so named by Butts from exposures on the Blair prop- 
erty on Indian Creek, Wise County, is about 80 feet above the Dorchester, 

'For reasons given in the Wise County, Virginia, coal report (in preparation), 
the following changes in names of coal beds have been adopted by the State and Fed- 
eral Surveya: For Yellow Creek, Norton; and for Glamorgan, Dorchester. 
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and is separated from the Lyons bed chiefly by the white sandstone over- 
lying the latter. Locally in the northeastern part of Dickenson County 
the Blair is in two benches, separated by 30 feet or less of shale. The 
bed contains 2 to 3 feet of coal in the Clintwood district. Nearly every- 
where, however, there are several shale partings interbedded with the 
coal. 




Explanation 
Areas underlain by 3 feet' or more of mutable coal. 

EZI \Z3 

Eagle Upper Banner 
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EAGLE COAL BED. 

A coal bed that lies about 135 feet above the Dorchester bed has been 
traced to War Eagle, West Virginia, where it is locally called the Middle 
War Eagle. This bed has been correlated with the Eagle coal of Fayette 
County, West Virginia, by the West Virginia Geological Survey, and the 
name Eagle is used here. The bed is overlain by coarse gray sandstone 
that makes conspicuous cliffs from Russell Fork northeast into Kentucky 
and West Virginia, making one of the best stratigraphic markers in the 
entire Pottsville group. The sandstone thins between Russell Fork and 
Clintwood, but may still be identified near the county seat. One of the 
peculiarities of the Eagle near Russell Prater in Buchanan County and 
Baits Lick creeks is a local development of a thin sandstone parting, almost 
identical in appearance with the one that is characteristic of the Upper 
Banner bed. 

The Eagle in places is thick, but the thickest section of the bed underlies 
only rather small areas near the ridge tops (see fig. 10). In the north- 
western part of Dickenson County the average thickness of coal is 4 to 
5 feet. It is about the same on and near Flat Spur and nearly as thick 
in small areas near Clintwood, but is thinner elsewhere. 

CLINTWOOD COAL BED. 

The Clintwood bed is 200 feet above the Dorchester and only a few 
feet above the sandstone cap-rock of the Eagle bed. In most of the county 
it is overlain by nearly 200 feet of shale and inconspicuous fine-grained 
sandstone, but along the western border it has a thin but conspicuous white 
sandstone cap-rock. 

The Clintwood is remarkably thick in the west-central and western 
parte of Dickenson County, and contains 4 to 11 feet of coal in small 
areas near Clintwood and Darwin and an outlier on Big Ridge (see fig. 
9). The bed thins north and northeast of Clintwood. The horizon of 
the Clintwood was found on Flat Spur and high in the ridges in the 
northeastern part of the county, but no coal was seen. The coal is present 
and fairly thick in the Hurley quadrangle, Buchanan County, a short 
distance northeast of Dickenson County. 

CAMPBELL CREEK OB LOWER BOLLINO COAL BED. 

The Campbell Creek bed derives its name from exposures on Campbell's 
Creek, a small branch of Kanawha River in Kanawha County, West Vir- 
ginia, and has been traced to the Virginia boundary on Tug Fork by the 
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West Virginia Geological Survey, and thence into the Bucu quadrangle by 
Hinds. It is about 270 feet above the Clintwood bed and lies between 
thick beds of medium-grained sandstone. It was called the Lower Boiling 
coal by Butts in the Pound quadrangle and, as mentioned in the state- 
ment of correlations with adjoining areas, is known under several names 
in Pike County, Kentucky. The bed is present only in the western part 
of Dickenson County, west and southwest of Clintwood, where it is found 
high up in the ridges. Locally it develops a thickness of over 3 feet and 
is workable. 

UPPER BOLLINO COAL BED. 

The Upper Boiling bed lies from 20 to 40 feet above the Lower Boiling, 
and 290 to 310 feet above the Clintwood bed. Like the Lower Boiling 
the name was applied by Butts to this bed in his work in the Pound quad- 
rangle because it was being extensively worked by members of the Boiling 
family at several places in the southwestern part of that quadrangle. The 
bed is found in Dickenson County in the same localities as the Lower 
Boiling, and in most places where it is found it is thick enough to mine, 
ranging from 3 to 4 feet or more in thickness. The Upper Boiling has 
been called the "Five-foot" coal. 



DETAILED DESCRIPTION OF COAL BEDS. 
METHOD OF STATEMENT. 

In this region the construction of railroads and exploitation of coal 
resources will necessarily be planned with special reference to the positions 
of the principal valleys, as well as to the location of the thickest and most 
widespread coal beds. It has been deemed advisable, therefore, to treat 
each of the principal drainage basins separately. Each coal bed in each of 
these basins is described separately, beginning with the lowest, and its 
outcrop is traced along one side of the major stream, including tributaries 
on that side, and back along the other side. A brief summary of the 
stratigraphy, structure, and principal coal resources of each basin is given 
in a geologic outline, and summaries of the principal points of interest 
concerning each coal bed are given at the beginning of the description of 
that bed. 

A number is given to each measured coal exposure and its location 
shown on both the geologic and topographic maps. As the numbers are 
assigned in the order in which the exposure is mentioned in the text, it 
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ia easy to refer from the maps to the written descriptions. Unless other- 
wise stated, all measurements were made bj the geologists who have worked 
in the several parts of the county. 

The elevations given are not all of the same degree of accuracy and so 
certain symbols are used to show the method by which they were obtained. 
Those marked B were taken with an aneroid barometer and may be sub- 
ject to correction. Those with an S were determined by topographers of 
the United States Geological Survey with stadia and dip angles, and those 
with C. C. C. are on transit lines of the Clinchfield Coal Corporation. The 
symbol H. L. indicates that an elevation was obtained by hand-leveling 
from neighboring stadia or transit stations. 

Many measurements of coal more than 30 inches thick are shown in 
graphic sections and also described in the text. The numbers at the sides 
of the graphic sections indicate thicknesses in inches, those on the right 
being for layers of coal, and those on the left for partings that would be 
discarded in mining. The numbers just above the graphic sections refer 
to the locations where the sections were measured, hence the description 
of any graphic section may be found by turning to its number in the test. 

Nearly everywhere in Dickenson County the coal beds are present as 
single benches. Hence in the following detailed descriptions of the coal 
beds and in the accompanying sections no reference will be made to benches 
unless the bed under consideration is present in two or more benches in 
which case the bench from which the section was taken will be indicated. 

RUSSELL FORK DRAINAGE BASIN. 
POUND RIVER AND TRIBUTARIES OTHER THAN CHANESNEST RIVER. 

Geologic outline. — Pound River flows along or near the axis of the 
Middlesboro syncline, so that the strata dip toward it from both sides. 
This dip is gentle on the south side of the river and also on the north side 
for a short distance from the main valley, but it increases gradually toward 
the crest of Pine Mountain, where it is 33 degrees to the southeast Beds 
which lie far below Pound River rise so as to reach the surface far up the 
mountain slopes, and Mississippian and Devonian strata form the upper 
part of the mountain on the Kentucky gide and have there been thrust 
up over the Wise formation along the great Pine Mountain fault. 

The lowest formation exposed in Dickenson County is the Penning- 
ton shale, which caps Pine Mountain west of Blowing Rock Gap. The 
next higher formation is the Lee, which caps the mountain east of Blowing 
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Rock Gap to Skegg Gap,' and everywhere outcrops near the mountain top 
on the Virginia slopes. The most conspicuous members of the Lee are 
massive conglomeratic sandstones. 

The Norton formation outcrops near the foot of Pine Mountain also 
in the valley of Pound River as far up as Laurel and Jerry branches, in 
most of the basin on each side of the lower part of the river, and in a 
small inlier on Georges Fork. The lower part of the formation is exposed 
only on the mountain slopes, where the underlying rock of the Kennedy 
is a massive quartzose conglomeratic sandstone similar to the Lee and, like 
tile Lee, making dip slopes, and forming small hogbacks facing the moun- 
tain crest. There are 200 or more feet of shale and inconspicuous sand- 
stones between the Kennedy bottom-rock and the Lee, but outcrops are 
poor. The upper part of the Norton, however, is well exposed along and 
near the lower part of Pound River. 

The Gladeville sandstone and Wise formation appear only on the ridge 
tops on each side of the lower part of Pound River, but farther upstream 
the Gladeville is low down in the valley and the Wise outcrops are more 
extensive. The Gladeville is commonly slightly less than 100 feet thick, 
brownish, crumbly or fairly compact, and massive, though it contains some 
shaly layers in a few localities and is nowhere a particularly good strati- 
graphic marker. The thickness of Wise present is somewhat greater than 
600 feet, the upper 325 feet being poorly exposed, present in only a few 
places, and apparently containing considerable shale. The most easily 
identified stratum is a thin but very resistant white siliceous sandstone 
that lies about 60 feet above the base of the Wise. 

The stratigraphic succession of the coal-bearing formations Is shown 
by the generalized section for the northwestern part of Dickenson County 
(PI. XIII), by the general sections for areas Ac, Ab, and Be (Fig. 2), by 
several drill records (PI. IX), and by local sections 24, ], 4, and 5. 

Part of the basin drained by Pound River and its tributaries other 
than Cranesnest River is not particularly rich in coal resources. The 
Pennington is practically barren and no workable coal was found in out- 
crops of the Lee. Prospecting in the Norton and higher formations north 
of Pound River is said by the people living in that vicinity to have re- 
vealed no beds much thicker than 3 feet, and the best measurement ob- 
tained during the recent geologic survey showed only 44 inches of impure 
coal. Outcrops are very poor, however, and prospecting has not been 
thorough, so it is possible that better results may reward further search, 
especially in the Wise formation. 
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South of Pound River, no coal aa much as 3 feet thick was found 
east of Rocky Branch, and the Upper Banner bed, though thick on lower 
Cranesnest River, appears to be thin elsewhere in the Pound River drain- 
age basin. No coal was found at the Lower Banner or Kennedy horizons, 
though they are probably not barren everywhere. Considerable coal has 
been found in the Wise formation as the result of thorough prospecting 
of the Clintwood and associated beds between Pound and Cranesnest rivers. 
There are five coal beds in the lower 200 feet of the Wise that are fairly 
persistent and contain from 2 to 4 feet of coal, though the average for any 
of them is not more than 3 feet (see figs. 9, 10, and 11). The Campbell 
Creek or Lower Boiling coal, which is a double bed nearly 300 feet above 
the base of the Wise, contains workable coal in the extreme western part 
of the county and may eventually be found near the tops of a few knobs 
bordering Georges Pork and Brush Creek farther east. 

Raven coal bed. — The lowest bed of commercial importance found 
near Pine Mountain is the Raven, which lies 400 to 500 feet below the 
Upper Banner coal horizon and a few feet below the thick conglomeratic 
sandstone that forms a low hogback at the foot of Pine Mountain. The 
Raven is an impure and crushed bed 44 inches thick where the wagon road 
crosses Skeet Rock Branch 1^4 miles southeast of Skeet Rock knob and 
may outcrop in a few places farther southwest, north of the line mapped as 
the Kennedy horizon. 

Upper Banner coal bed. — The Upper Banner bed, which lies 210 to 300 
feet above the Kennedy horizon, is represented only by road blooms of an 
apparently thin coal, except, possibly, at one place on Cane Creek, where 
the following is tentatively correlated with that bed : 

Section of Upper Banner (?) coal bed on Cane Creek, half a mile north 
of Huckleberry. 

(Location 1, elevation 1,560 feet B.) 

Sandstone. Ft. in. 

Coal 7 

Bhale 2 6 

Coal 6 

Sandstone ...,.,.. 1 

Coal, with 5 inches cannel near top, bottom not seen I 9+ 

Coal 2 10+ 

Partings 1 

Splash Dam coal bed. — The Splash Dam horizon averages 60 feet above 
the Upper Banner and overlies the fairly coarse sandstone that overlies 
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Fig. 11. — Sections of coal beds in the Pound Rirer drainage basin. 
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the latter bed. Coal blossoms in roads were noticed in a number of 
places, and measurements were obtained in three openings. The only 
exposure found north of Pound River is near Cane Creek and the road from 
that stream to Huckleberry (location 2, elevation 1,453 feet H. L.), where 
the bed is 18 inches thick, and what is probably another bench of that 
bed iB 8 inches thick a short distance down the creek. South of the lower 
part of Pound River the Splash Dam contains 30 inches of hard, bright 
coal under a roof of firm shale at two places on Cane Branch, — one a 
small local mine 200 yards north of the road crossing (location 3, eleva- 
tion 1,492 feet H. L.), and the other an opening on the north fork (location 
4, fig. 11, section 4). 

Hagy coal bed. — The Hagy coal bed lies above a sandstone that is not 
quite so good a ledge-maker as the one under the Splash Dam horizon, 
and is about 150 feet above the Upper Banner horizon. Blooms of this 
bed appear in most of the roads that cross its outcrop in the lower part 
of the Pound River drainage basin, but no full measurements were ob- 
tained. The Hagy is 20 inches thick in a hollow three-quarters of a mile 
south of Skeet Rock (location 5, elevation 1,525 feet B.). The Bame bed is 
32 inches thick at an exposure 1*4 miles south of Skeet Rock, near Pound 
River (location 6, elevation 1,460 feet B, fig. 11, section 6), the upper 2 
inches being bony. Northwest of Skeet Rock the bed is as follows : 

Section of Hagy coal bed half a mile northwest of Skeet Rock, 

(Location 7, elevation 1,710 feet B. Fig. 11, Section 7.) 

Sandstone, Bhnly. Ft. in. 

Coal, cannel at top 5 

Shale 2 

Coal 11 

Shale 6 

Coal 10 

Sandatooe, abaly 1 

Coal a 

Coal 2 8 

Partings 2 7 

Two measurements were taken on Laurel Branch, north of Isom, on 
coal that is either at the Hagy horizon or near it; one, on the right-hand 
fork (location 8, elevation 1,580 feet B.), is about 30 incheB, and the 
other, on the left-hand fork (location 9, elevation 1,640 feet B.), is 20 
inches thick. 
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Dorchester and Lyons coal beds. — The Dorchester bed appears to be 
persistent in this basin, though rarely more than 30 inches thick. It is 
380 to 400 feet above the Upper Banner horizon and 15 feet or less above 
the base of the Wise formation, so that its outcrop is practically the same 
as that of the top of the Gladeville sandstone. The Lyons coal is not com- 
monly workable, lies 30 to 60 feet above the Dorchester in many places, 
and can be easily identified by means of the white siliceous sandstone 
which lies a short distance above it. 

At four openings east (location 10, fig. 11, section 10) and south 
(locations 11, 13, and 13) of Skeet Hock, the Dorchester is 26 to 30 
inches thick and lies near the tops of rather broad spurs. The overlying 
bed is commonly a drab sandy shale containing fossil plants. Farther 
west, in the vicinity of Isom, the Dorchester includes one or more shale 
partings and, on the road leading west from Laurel Branch (location 14, 
elevation 1,645 feet B., fig. 11, section 14), shows 30 inches or coal with 
10 inches of clay 10 inches from the bottom. Underneath the bed there 
are a few feet of sandy clay or shale resting on sandstone. 

On Georges Fork, Camp Creek, and the neighboring portion of Pound 
River the Dorchester coal is of workable thickness, as shown by the fol- 
lowing sections, measured by Butts : 

Section of Dorchester coat on Georges Fork. 

(Location 15, Fig. 11, Section 16.) 

Ft. in. 

Coal 6% 

Bone 1 Vi 

Clay 1 

Coal 1 

Clay 1 

Coal SVt 

Coal 2 8*4 

Partings 2 

Section of Dorchester coal on Camp Creek near mouth. 

(Location 16, Fig. 11, Section 10.) 

Ft. in. 

Coal 6% 

Clay 1 4 

Coal 3 2 

Clay % 

Coal %, 



Coal . . 
Parting 
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Section of Dorchester coal one-half mile north of Pound River opposite 
the mouth of Camp Creek. 

(Location IT.) 

PI. in. 

Coal 3 

Ruah 2 

Coal 2 4 

Coal 2 7 

Parting 2 

The Dorchester is exceptionally thick at an opening measured by Butts 
near Freeling, on Howell Branch of Georges Fork : 

Section of Dorchester coal bed near Freeling. 
(Location IS, elevation 1,510 feet B., Fig. 11, Section IS.) 

Ft. in, 

Coal 7 

Clay 4 

Coal 3 3 

Coal 3 10 

Parting 4 

The Lyons coal was not measured on Georges Fork, but bloomB of 
the Dorchester appear low in the valley for a considerable distance up- 
stream. The Dorchester is 88 inches thick on the new road 1% miles 
west of Clintwood (location 19, elevation 1,691 feet S.). 

Near Brush Creek School (location 20, elevation 1,570 feet B.) the 
Dorchester is in two benches as at Freeling, but the lower bench is only 
18 to SI inches thick and the clay parting is 7 to 10 inches thick. A bed 
measured by W. A. Nelson near the mouth of Brush Creek is probably the 
Lyons ; it has the following section : 

Section of Lyons ( f) coal bed northeast of the mouth of Brush Creek. 

(Location 21, elevation 1,570 feet B.) 

Ft in. 

Coal, impure at top 9 

Shale 4 10 

Coal, with half an inch of clay near base 2 

Clay and shale, with coal streak near top 3 



Clay anc 
Coal 



Coal ... 
Parting 
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The Dorchester and Lyons coal beds lie near the top of the Pound 
Granesnest divide east of Rocky Branch and blooms of both beds show at 
several places on the ridge road. The Lyons is probably thin. The 
Dorchester is reported to be about 2 feet thick at several places, and the 
following measurement is remarkably similar to the one near Brush Creek 
School : 

Section of Dorchester coal bed near Anderson School. 

(Location 22, elevation 1,760 feet B., Fig. 11, Section 22.) 

Ft. in. 

Coal 7 

Shale 4 

Coal 1 10 

Coal 2 5 

Parting 4 

The two beds also lie near the top of the divide south of the lower part 
of Found River and show in the ridge roads east from the mouth of Cranes- 
nest River. 

Blair coal bed. — The Blair coal bed lies 10 to 20 feet above the white 
siliceous sandstone that makes the first conspicuous ledge above the Lyons 
coal, and averages about 80 feet above the base of the Wise formation. 
The divide between Pound and McClure rivers is too low to contain this 
bed and it occurs north of Pound River only near the tops of the spurs 
west of Cane Creek and near Pound River. Between Pound and Cranes- 
nest rivers its area is more extensive. An opening measured by Nelson 
1 mile northwest of Clintwood (location 23) on what may be the Blair 
coal shows a bed 27 inches thick, including two thin partings. Full 
measurements were not made elsewhere on Georges Fork, Brush Creek, 
and Jerry Branch, but the bed is reported to be about 30 inches thick at 
the few places it Bhows. A few road blooms seemed to indicate a thick- 
ness of only about 1 foot and it is possible that the bed is thin locally. 

Eagle and Clintwood coal beds. — The Eagle bed lies about 90 feet above 
the Blair, and the Clintwood bed is 20 to 50 feet higher— about 200 feet 
above the base of the Wise formation and 510 to 610 feet above the Upper 
Banner horizon. As indicated by the Clintwood outcrop on the accom- 
panying geologic map (PI. II), these beds underlie only small areas in 
Dickenson County except near Georges Fork, and in most places outcrop 
well up in the hills. The Clintwood is a very thick and valuable bed in 
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small outliers south of Clintwood and in a larger area on Georges and 
Lick forks; bat it thins notably to the northeast and north, and is leas 
than 4 feet thick on Jerry Branch, Brush Creek, and the lower part of 
Georges Fork. The Eagle bed contains 2 to 4 feet of coal in addition 
to clay partings that impair its value. It is commonly considered by 
prospectors to be the lower bench of the Clintwood, and it may be that 
in places the two beds unite. 

The Clintwood is thickest on Georges and Lick forks, where it is made 
up of two or more benches of coal separated by clay partings, some of 
which in places are 1 foot or more thick. The bed has been extensively 
prospected by the Clinchfield Coal Corporation throughout the area of 
its best development In the region about the head of Georges Fork, the 
bed is very thick, as shown by the following section, measured by ButtB : 

Section of the Clintwood coal on the head of Georges Fork, south side. 

(Location 24.) 

Ft. in. 

Clay 8 

Coal, impure 3 

Clay 3 

Coal S 

Bone % 

Coal 3 6 

Coal 6 8 

Partings 3H 

Section of Clintwood coal on head of Georges Fork, north side. 

(Location 88, Pig. 11, Section 26.) 

Ft. in. 

Coal 1 9 

Clay 3 6 

Coal 2 3 

Clay 1 7 

Coal 3 4 

Coal 7 4 

Partings 6 1 

The clay partings in this locality are a serious detriment to the value 
of the bed. 

On the head of Camp Creek a mile north of Georges Fork School, the 
section is similar to the one at location 25, but the bottom bench is thicker: 
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Section of Clintwood coal at the head of Camp Creek. 

(Location 26, Fig. 11, Section 26.) 

Ft. in. 
Coal 10 



Clay .. 

Coal 
Clay .. 

Coat 



Coat 7 11 

' Partings 3 

On a small stream just east of Camp Greek the bed is made up aa 

Section of Clintwood coal east of Camp Creek. 

(Location 27.) 

Ft. in. 

Coal 10 

Clay 10 

Coal 1 8 

Clay % 

Coal 4 

Clay V, 

Coal 1 S 

Coal 4 3 

Partings 11 

The Clintwood bed is thick near the head of Laurel Greek of Georges 
Fork. There are 4 feet of clear coal at a small mine iy 2 miles southwest 
of Clintwood (location 38, elevation 1,975 feet C. C. C, fig. 11, section 
28), and openings on Cranesnest River drainage in this and neighboring 
outliers of the same bed make an even better showing. The Eagle bed is 
19 inches thick and is separated from the Clintwood by 20 feet of shale. 

The Clintwood is only 22 inches thick on a tributary of Brush Creek 
1 mile northwest of Clintwood (location 29), but is thicker a short dis- 
tance east, as shown by the following measurement by Nelson : 

Sections of Eagle and Clintwood coal beds near head of Brush Creek. 
(Location 30, elevation 1,810 feet B., Fig. 11, Section 30.) 

Shale. Ft. in. 

Coal (Clintwood) 3 3 

Interval, chiefly shale 20 

Coal] 1 1 

Clay 1 (Eagle) 1 7 

Coal J 1 G 

A drift half-a-mile east of Brush Creek School (location 31) shows 
the Eagle to be essentially the same as at location 30, and it is not much 
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different at a small mine near the school (location 32), though the clay 
parting is there only 9 inches thick and the coal below it is somewhat 
thicker than at the other places. The measurement of the Eagle given 
below was made at a small mine half a mile southeast of the month of 
Brush Creek. 

Section of Eagle coal bed near month of Brush Greek. 

(Location 33. elevation 1.720 feet B 
Sandstone. Ft. in. 

Coal 1 

Shale, coal, and pyrit* 3 

Coat 10 

Bone 1 

Coal 1 

Shale 10 

Coal 1 

Coal 3 10 

Partings 1 2 

The bed is much the same half-a-mile north (location 34, fig. 11, 
section 34), and the Clintwood is about 35 feet above it in that locality 
and about 32 inches thick. 

Near the head of a small branch three-quarters of a mile northwest 
of Dwale (location 35, elevation 1,860 feet C. C. C), there are drifts 
into two benches of the Clintwood coal, one 15 feet above the other. The 
upper bench contains coal about 2 feet thick and the lower a bed that is 
slightly thicker but contains several shale partings. 

Boiling coal beds. — The names Upper and Lower Boiling (Campbell 
Creek) have been applied to a pair of beds 20 to 40 feet apart, the upper one 
of which is known otherwise as the "Five-foot" coaL The Lower Boiling is 
250 to 300 feet above the Clintwood bed. They underlie small areas 
south of Georges Fork and east of Lick Fork, where they are of workable 
thiekness. About 3 miles northeast of Pound and less than one-quarter 
of a mile west of Dickenson County, Butts measured the following sec- 
tion of the Upper Boiling bed : 

Section of Upper Boiling coal bed S miles northeast of Pound. 

Ft. in. 
Coal 2 

Coal '.'.'.'.'.'.'.'.'.'.'.'. 2 1 

Clay 1 

Coal 1 

Coal 4 2 

Partings 4 
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The Lower Boiling lies SO feet below the Upper Boiling at this place. 
Near the summit at the head of Georges Fork there are prospects on 
both beds which show the following thicknesses: 

Section of Boiling coals at summit at head of Georges Fork. 

(Location 3(1. Fig. 11, Section 36.) 
Upper bed. 

Ft. in. 

Coal, clear 3 10 

Interval 40 

Lower bed. 
Coal, clear 2 2 

CRANESNEST RIVER. 

Geologic outline. — The Cranesnest River drainage basin in Dickenson 
County includes a long narrow strip from iy 2 to 6 miles wide extending 
from the mouth of the river to the southwest corner of the county. A 
gentle northwesterly dip prevails throughout the basin and is such that 
about the same beds are exposed in all of the river valley, the downstreanl 
component of the dip being nearly the same as the river gradient. 

The lowest beds exposed lie a short distance above the Kennedy coal 
horizon. The upper part of the Norton formation is exposed in all of 
the main valleys, and the Oladeville sandstone and the lower part of 
the Wise formation cap nearly all of the main ridges bounding the sides 
of the basin. The highest beds present are near the horizon of the Boiling 
coals. The characteristics of the formations are shown by the generalized 
columnar sections from the Clintwood quadrangle (PL XIII), by a number 
of drill records (PI. IX), by general sections Aa, Ab, Ac, Bb, and 
Be, and by local sections 2, 3, 7, 8, 9, and 24. The distances between 
coal and other beds decrease, in general, from south to north, so that 
maximum distances given in the following pages apply to the southern 
part of the basin and minimum distances to the northern part There 
are no reliable stratigraphic markers except the Upper Banner coal bed, 
which has the characteristic Bandstone parting. The Oladeville sandstone 
and the white sandstone near the base of the Wise are useful aids to cor- 
relation. 

The Cranesnest drainage basin contains coal at sixteen or more horizons, 
with a thickness of more than 2 feet in parts of eight or nine beds, (see 
figs. 9, 10, and 12). The bed that promises most for future development is 
the Upper Banner between Long and Tarpon branches, where it con- 
tains an average of about 4 feet of coal on the outcrop, and is evidently 
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thick under Big Ridge on the east and perhaps also under part of the 
Pound- Cranesnest divide on the west. The game bed in nearly as thick 
on Trace Fork just southwest of the county. The thickest coal bed in 
the basin is the Clintwood south and southwest of the town of Clintwood, 
where it is locally 9 feet or more thick, exclusive of partings, and in the 
Lick Fork area where it is locally 15 feet or more in thickneBS. Other 
coal beds, as well as the Upper Banner and Clintwood outside the areas 
mentioned, are commonly less than 3 feet thick. 

Lower Banner coal bed. — The Lower Banner bed outcrops a short dis- 
tance above water level from the mouth of the river nearly to its head, 
except in two small areas where it is below drainage. It lies 40 to 100 
feet below the Upper Banner horizon, the distance in most places being 
nearly 100 feet, and 170 to 345 feet above the Kennedy horizon. The 
bed contains one to nearly four feet of coal. 

The Lower Banner was reported to be 41 inches thick, including 5 
inches of clay, near the mouth of Bartley Branch, but the first measure- 
ment obtained on the west side of the river above its mouth is a little south 
of the mouth of Holly Creek (beneath location 48, elevation 1,458 feet H, 
L), where the bed is 37 inches thick and apparently clear. At the mouth 
of Long Branch (location 37, elevation 1,465 feet H. L.) the Lower 
Banner is only 20 inches thick and lies 87 feet below an opening in the 
outcrop of the Upper Banner bed. No measurements of the Lower Banner 
coal were obtained south of Honeycamp Branch, on either Cranesnest River 
or its tributaries, though the bed was reported to he more than 3 feet 
thick in an opening near the head of Ellis (Alleys) Creek and in another 
on Buck Branch. 

The Lower Banner was measured at several places on the east side of 
the river. Just below the mouth of Honeycamp Branch (location 38, 
elevation 1,505 feet B., fig. 12, section 38) it contains 36 inches of coal 
and 2y 2 inches of clay near the middle. On Camp Creek (location 39, 
elevation 1,560 feet B.) the bed consists of 27 inches of coal and 8 inches 
of carbonaceous shale 8 inches from the bottom. Between Camp Creek 
and Big Branch (location 40, elevation 1,465 feet B., fig. 12, section 40) 
the Lower Banner is 35 inches thick, including three thin partings of 
"rash." Between Big and Lick branches (location 41) there are 32 inches 
of coal and 3 inches of clay near the middle of the bed. Near Poplar 
Branch (location 42, elevation 1,430 feet B.) the bed is poorly exposed, 
but contains at least 21 inches of coal with a 3-inch clay parting 15 inches 
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Fig. 12. — Sections of coal beds in the Craneanest River drainage basin. 
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below the top. In nearly all these openings the overlying rock is shale 
or shaly sandstone and the underlying rock a hard clay or ahale. 

Upper Banner coal bed. — The Upper Banner bed lies, in this area, 
850 to 1,030 feet above the base of the Norton formation and 330 to 470 
feet below the top of the Gladeville sandstone, the intervals increasing to 
the south. The coal bed outcrops low down in the valley of Cranesnest 
River from its mouth to its head-waters, and extends a short distance up 
the western tributaries and farther up the eastern tributaries. A massive 
sandstone which is about 30 feet thick in most areas and lies 5 to 20 feet 
above the Upper Banner is a useful marker for the latter, and the char- 
acteristic thin sandstone parting also serves to identify the coal in most, 
but not all, of its exposures. The thickest exposures of coal, averaging 
about 4 feet, are along and near Cranesnest Eiver between Tarpon and 
Long branches and near Keel Branch. The bed was found at only a few 
places south of Camp Branch, and is apparently thin and perhaps split 
into two or more benches, except on Trace and Steele forks, just south- 
east of the county, where it is \y% to 4 feet thick. 

Xo coal was found at the Upper Banner horizon near the month of 
Cranesnest River and the first measurement obtained on the west side of 
the valley is 2*4 miles south of the mouth : 

Section of Upper Banner coal bed on Cranesnest River, two and one-half 
miles south of its mouth. 

(Location 43, elevation 1,580 feet B., Fig. 18, Section 43.) 

Sandstone. Ft. In. 

Coal 1 

Sandstone 1 

Coal 1 1 

Shale 5 

Coal 8 3 

Coal 4 4 

Partings 8 

Half a mile up the valley Stone noted the fact that the shale parting 
is lacking, the coal below the sandstone parting being 37 inches thick 
and that above 12 inches; in the next tributary from the north (loca- 
tion 44, elevation 1,477 feet C. C. C, fig. IS, section 44) the section is 
the same except that the lower coal is 40 inches thick and the upper coal 
10 inches. Two exposures on Bartley Branch are as follows; 



dbyGoogle 



THE GEOLOGY AND COAL RESOURCES OF DICKENSON COUNTY 



Sections of Upper Banner coat bed on Bartley Branch. 



(Location 46, elevation 1,450 feet 
B., Fig. 12, Section 46.) 
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Coal 


Sandstone 
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Shale 
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Coal 
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Coal 


Sandstone 
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Coal 
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Coal 


..- 3 







Partings . . . 
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Stone found that the Upper Banner a short distance south of the mouth 
of Bartley Branch (location 47, elevation 1,526 feet C. C. C, fig. 12, sec- 
tion 47) consists of 40 inches of coal below the sandstone parting and 12Vg 
inches above it, and that half-a-mile farther up Cranesnest River there are 
32 inches in the lower part and 17 inches in the upper ; at both places there 
is a thin shale parting in the upper part of the bed. He gives the thickness 
of the bed on Holly Greek at 40-i/j inches, including 1% inches of sand- 
stone. Two measnrenienta by Harnsberger between Holly Creek and Long 
Branch follow : 



Sections of Upper Banner coal bed on Cranesnest River between Holly Creek 
and Long Branch. 

(Location 48, elevation 1,560 feet 
C.C. C, Fig. 12, Section 48.) 









Coal 1 

Shale 










Coal 

Partings 


6 
... 3 



(Location 49, elevation 1,593 feet 
C. C. C, Fig. 12, Section 49.) 

Sandstone. Ft. in. 

Coal 9 

Sandstone 1 

Coal 3 


Coal 

Shale 

Coal 

Coal 

Partings . 






1 1 

11 

1 9 

3 10 
. 1 « 



At the mouth of Long Branch (location 50, elevation 1,564 feet C. 
C), the Upper Banner consists only of 2 inches of coal in the top and 
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28 inches in the bottom bench, with 5 inches of clay between; the roof 
is 7 feet or more of shale, so that it is evident that the upper part of the 
bed shown in preceding sections was either not deposited or lies more than 7 
feet above the lower part. 

The Upper Banner was not seen in the Cranesnest River drainage basin 
above the mouth of Camp Creek except between Keel and Honeycamp 
branches and on Lyons fork. The part of this basin in which the bed was 
not found has not been thoroughly prospected, but it is thought that little 
thick coal is present in most of it. 

Stone cites several openings on the west side of Steele Fork, just out- 
side the county, that show the Upper Banner to contain 17 to 40 inches 
of coal and only thin partings, and one pit at which there is 44 inches of 
coal and two shale partings aggregating 63 inches. One and one-half 
miles southwest of the county on the east side of Steele Fork, the Upper 
Banner consists of 44 inches of coal, 1 inch of sandstone, and 7 inches 
of shale near the top. 

Near the head of Trace Fork, south of Dickenson County, the Upper 
Banner is nearly 3 feet thick. At John Lodge's house, 1% miles above the 
mouth of Trace Fork, the bed, according to Stone, is 35 inches thick on 
the west side of the valley and 26 inches on the east side, including 1 
inch of sandstone near the middle. Stone states that the bed is 27 inches 
thick at Harrison Adkin's, and that a quarter of a mile farther down- 
stream an additional 21 inches of coal were found, separated from the 27- 
inch lower bench by 11 inches of clay and coal. Across the ridge to the 
north, on the south side of Lyons Fork near its mouth (location 51), 
Nelson visited an opening on a bed which is tentatively correlated with 
the Upper Banner and which was reported to be 84 inches thick, including 
14 inches of shale. This exceptional thickness, if accurately reported, is 
probably local, as it has not been found elsewhere in this part of the basin. 
The bed is less than 2 feet thick at the head of Lyons Fork. 

On the east side of Cranesnest River, between the months of Honey- 
camp and Keel branches, Stone cites the two measurements on the Upper 
Banner given below. The locations on the maps are only approximate, as 
the openings could not be found by the writer: 
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Sections of Upper Banner coal bed on Cranesnest River near Keel Branch. ' 
{Location 52.) (Location 53.) 
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1 of coal in this locality 


8 
3^ 

is rather 



The occurrence of such a ti 
surprising and is probably only a local feature. 

The bloom of the Upper Banner coal may be seen at several places 
on the new road up Camp Creek, and the full thickness of a bed that is 
directly overlain by sandstone (location 54, elevation 1,635 feet B.) is 
21 inches. There is coal bloom at an horizon about 20 feet lower, how- 
ever, so that it is probable that the bed is split into two benches, the lower 
bench being the same as that measured at the mouth of Long Branch 
(location 50). A short distance down the Cranesnest the bed makes a 
better showing, and the following sections indicate its character on both 
sides of the mouth of Big Branch: 

Sections of Upper Banner coal bed on Cranesnest River near Big Branch. 



(Location 55, elevation 1,570 feet B.) 



(Location 56, elevation 1,590 feet 
C.C.C., Fig. 12, Section 56.) 
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The Upper Banner east of the river and nearly as far north as Tarpon 
Branch is a thick bed with little waste in partings. On Tarpon, however, 
it is so split by shale that it is of comparatively little value, and farther 
north it appears to be an unimportant bed. 
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Section of Upper Banner coal bed on Tarpon Branch, 

{Location 57, elevation 1,609 feet C. C. C.) 

Ft. in. 

Coal % 

Shale y t 

Coal 2 

Sandstone *4 

Coal 9 

Clay 3 

Coal 4 

Shale 7 2 

Coal 2 

Clay 1 

Coal 1 7 

Coat 3 Vi 

Partings 7 1% 

Splash Dam and higher coal beds in Norton formation. — Coal outcrops 
at nine or more horizons between the Upper Banner coal horizon ami the 
Gladeville sandstone, but there are only a few localities where any of the 
exposures show more than % feet of coal in any one bed. A typical example 
may be seen on Lick Fork one-half mile west of its junction with Cranes- 
nest River, where seven coal beds, all less than 14 inches thick, were 
measured in a vertical distance of 150 feet above the Upper Banner horizon. 
There are only three beds that can be regarded as at all persistent or im- 
portant. The Splash Dam bed, which lies just above the sandstone that 
lies directly above the Upper Banner and is 50 to 80 feet above the Upper 
Banner, contains more than 3 feet of coal on Lyons Fork and more than 
2 feet in several other localities. The Hagy bed is 120 to 180 feet above 
the Upper Banner, and has a maximum thickness of 30 inches. A bed 
lying just above a coarse sandstone and 180 to 250 feet above the Upper 
Banner horizon contains 2 feet or less of coal in some exposures. 

No complete measurements were obtained on any of the beds in this 
part of the section in the lower part of the Cranesnest River basin, but 
there are a number of road bloomB and a few caved drifts, especially at 
the Splash Dam and Hagy horizons. There are probably at least 2 feet of 
coal in the Splash Dam and Hagy beds in part of this basin. On the new 
Clintwood road up Long Branch and Camp Creek, the Splash Dam bed 
appears to be in two or three very thin benches and the Hagy is also thin. 
A higher bed is 21 inches thick on Long Branch (location 58, elevation 
1,680 feet B.), including 1 inch of shale near its base, and is 24 inches 
thick in a drift at the mouth of that stream. The Hagy bed is reported as 
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30 inches thick on Lick Branch near Darwin (location 59, elevation 1,585 
feet B.), and a higher bed as 18 inches thick in a small hollow by the store. 

South of Foraker the Splash Dam bed has been opened at several 
places and is locally fairly thick. An opening measured by Nelson beside 
the Wise road, opposite Lyons Branch, a quarter of a mile west of the 
county line, contains 28 inches of coal and 4^ inches of shale 10 inches 
from the top of the bed. This l>ed is 50 feet above a bloom of the Upper 
Banner and eight other coals are indicated by blooms or drifts on this road 
in a vertical distance of 230 feet above the Upper Banner bed. Most of 
these beds are very thin, but one lying 180 feet above the Upper Banner 
contains 26 inches of coal split by 13 inches of shale near the middle, and 
another bed, 40 feet higher, has 22 inches of coal and iy 2 inches of clay. 

Nelson visited two openings near the head of Lyons Fork that are 
somewhat doubtfully considered to be on the Splash Dam bed and the 
location of which on the map is only approximate. One of these, south- 
east of Alka (location 60), shows 28 inches of coal and 1^2 inches of bone 
near the middle. 

The other drift is probably opened in a higher bench of the Splash Dam 
coal and is as follows: 

•Section of Splash Dam coal bed northeast of Alka. 

(Location 61, Pig. 12, Section 61.) 

Ft. in. 

Coal 1 6V4 

Shale, with coal streak 3 5 

co*i m 

"Rash" ^ 

Coal 7 

Shale 1 9 

Coal 3 

Coal 5 3 

Partings 5 2% 

Dorchester and Lyons coal beds. — These two coals lie in a shale interval 
averaging about 60 feet thick, between the granular, brownish tiladeville 
sandstone at the base and a compact white siliceous sandstone at the top. 
The Dorchester is 350 to 470 feet above the Upper Banner horizon and 
less than 25 feet above Ihe Gladeville. The Lyons bed lies near the top 
of the shale and underlies only a little less territory than the Dorchester. 
Both beds lie near he ,ops of he divides that bound the Cranesnest River 
drainage basin. Neither l;ed attains a thickness of more than > feet and 
both are com it only less than 2 feet thick. 
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The Dorchester is about 2 feet thick on the northern part of the Pound- 
Cranesnest divide, but at the head of Bartley Branch contains only 17 
inches of coal split near the middle by 13 inches of shale. The bed is 
thin near the mouth of Long Branch and on Keel Branch and contains 
the same comparatively thick shale parting. 

The Lyons coal is said to be nearly 3 feet thick on the southern end 
of Big Bidge, and the Dorchester is 21 inches thick at the only place 
measured in that district, three-quarters of a mile south of the county 
line. Farther north on Big Bidge neither the Dorchester nor the Lyons 
has been opened in many places, though road blooms are numerous and 
indicate beds less than 2 feet thick. On the northern end of the ridge, 
half a mile north of Tarpon (location 62, elevation 1,855 feet H. L.), the 
Dorchester is at least 2 feet thick in a road exposure and the Lyons is 
50 feet higher and at least 18 inches thick. 

Blair coal bed. — The Blair bed is 60 to 125 feet above the base of the 
Wise formation and lies a few feet above the hard white sandstone that 
overlies the Lyons coal. It underlies the higher parts of the Pound-Cranes- 
nest divide and lies near the top of much of Big Ridge. Except where the 
Clintwood coal is also present, the Blair lies too near the surface and in 
areas that are too small for utilization. The coal is 2 to 3 feet thick near 
Clintwood and road blooms indicate that it is thinner on Big Ridge. It 
has not been thoroughly prospected and most of the openings that have 
been made are now caved. 

The Blair coal has been opened on Flemming Branch (location 63, ele- 
vation 1,725 feet B., fig. 12, section 63), where it is 33 inches thick and 
without noticeable partings. Three-fourths of a mile east of Clintwood 
(location 64, elevation 1,930 feet B.), the bed is 29 inches thick and has 
shale both above and below. 

On Lick Fork and its tributaries the Blair is present and may be of 
workable thickness, although too little prospecting has been done in this 
region to determine its character. 

Eagle and Clintwood coal beds. — The Clintwood bed lies about 100 feet 
above the base of the Wise formation. There is arkosic sandstone a few 
feet below the coal and in some places a resistant siliceous sandstone a 
short distance above it The Eagle bed is 30 to 50 feet below the Clint- 
wood. The Clintwood coal is exceptionally thick in many places, but. 
unfortunately, the area underlain by it in this basin is small, including 
only the higher part of the Pound-Cranesnest divide and a small outlier 
on the southern part of Big Ridge. The bed splits and thins northeast of 
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Clintwood, but is 3*4 to 11 feet thick elsewhere. Very few complete 
measurements were made on the Eagle bed, but it is thought not to exceed 
3 feet in thickness, and to be thinner in most places. 

Near the gap between Flemming and Jerry branchee (location 65, 
elevation 1,800 feet C. C. C.) there are nearly 3 feet of coal in a lower 
bench of the Clintwood bed, and 17 inches in another bench that lies slightly 
higher. On the main fork of Flemming Branch the Eagle is in two benches 
of 13 inches each, with 29 inches of shale between (location 66, elevation 
1,745 feet B.), and the Clintwood is in two benches with about 2 feet of 
coal in each (location 67, elevation 1,795 feet C. C. C). 

Several mines operated for local fuel are on the south side of Holly 
Creek, west and south of Clintwood. One of these, 1 mile from town 
(location 68, elevation 1,944 feet C. C. C, fig. 12, section 68) shows 42 
inches of coal.' According to Stone, the old John Lane mine, half a mile 
west of town, is in 58 inches of coal, and 20 inches lower there are 35 
inches more of coal and 6 inches of shale in two thin partings. The same 
authority states that coal at the neighboring Joe Glenn opening is 6 feet 
thick, including a 4-inch parting 13 inches above the floor, and that the 
bed is about the same thickness in openings just south of town. A small 
mine half-a-mile southeast of Clintwood (location 69, elevation 1,970 feet 
B., fig. 12, section 69) is in 64 inches of clear coal in a small outlier of 
the Clintwood bed. A few feet below are 60 feet of soft sandstone that 
forms indistinct benches on the hillside. 

The mine that supplies most of the needs of Clintwood and vicinity 
is operated by Chase and Damron at the head of Long Branch, less than 
a mile south of the town; the coal bed in this mine has the following 
section: 

Section of Clintwood coal bed at the Chase and Damron mine near Clint- 
wood. 

(Location TO, elevation 1.9S8 feet, H. L., Fig. 12, Section 70.) 

Ft in. 

Shale, black, compact 8 

Shale, drab, removed in mining 8 

Coal, dear 4 7 

Clay 4 

Coal 8-18 

Coal 5 8± 

Partings 4 

1 An analysis of the coal of this mine is given on page 206. 
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An analysis of the coal from this mine is given on p. 205 of this report. 

The following measurements were obtained on Keel Branch. The 
first is a natural exposure in the trail south from Keel tri angulation station 
and the second a neighboring prospect reported by Stone. The poor 
showing at the trail exposure, as compared with other measurements on 
this Clintwood outlier, suggests the possibility that it is the Eagle bed or 
only part of the Clintwood. The third and fourth measurements were made 
in small mines near the head of Keel Branch. 

Sections of Clintwood coal bed on Keel Branch. 

(Location 71, elevation 2,02Fi feet B.) (Location 72, elevation 2,008 feet 

Ft. in. C. C. C.) 

Shale, dark 6 Shale. Ft. in. 

Coal 2 3 Bone 2 

Clay, with coal streaks 1 2 Coal 5 7 

Coal I 1 Shale V» 

Clay Coal, with pvrite 

Coal fl streak . . .' 2 11 



Clay, over sandstone.. 



(Location 73, elevation 1.062 feet 
C. C. C.) 

Sandstone. Ft. in. 

Coal 5 2 Coal 

Shale, carbonaceous ... 2 Shale . , 

Coal 1 5 Coal . 



The Clintwood coal makes an excellent showing on Honeycamp Branch, 
but the area underlain by it is small. The R. W. Beverly mine, on the 
north side of the branch (location 75, elevation 2,020 feet B., fig. 12, 
section 75), is in 80 inches of clear coal. It is reported that 18 inches 
of coal above the bench mined are separated from it by shale, and that 
a coal bed 22 inches thick lies 20 feet below the mine. At the Win. Ward 
mine, on the south side of the valley (location 76, elevation 2,045 feet C. 
C. C, fig. 12, section 76), there are 77 inches of coal that is clear except 
for the common knife-edge partings of "mother coal." The J. E. Beverly 
mine is a few rods south, on the opposite side of a narrow ridge, and shows 
a main bench of 78 inches and a 22-inch higher bench separated from it 
by 18 inches of shale. 
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Half-a-mite southwest of Darwin (location 77, elevation 2,025 feet B.) 
the coal is probably correctly reported as 11 feet thick. 

The Clintwood is remarkably thick on Lick Fork and its branches. The 
following measurement was made by Butts at the head of Lick Fork within 
one-half mile of the county line : 

Section of Clintwood coal bed at the head of Lick Fork. 

(Location 78.) 

Ft. in. 

Coal and bone 3 

Coal 1 2 

Clay (average) 1 3W 

Coal 3 U/ t 

Clay Itt 

Coal 3^ 

Bone 2% 

Coal 6 10% 

Shale 9^ 

Coal 1 8*4 

Coal 13 14 

Partings 2 5 

This appears to be about the maximum thickness of the bed. 

A measurement on the Caney Creek side of a small Clintwood outlier 
on Big Ridge, 5 miles south of Clintwood, is given on page 118. The sec- 
tion at the Elbert Powers local mine, on the Cranesnest River side, is as 
follows : 

Section of Clintwood coal bed at Elbert Powers mine on Big Bidge. 
(Location 79, elevation 2,324 feet, H. L.) 

Sandstone, shaly. Ft. in. 

Coal 2 9 

Shale 7 

Coal 1 6 

Clay U 

Coal i 

Clay fe 

Coal 8 8 

Coal 8 3 

Partings 8 

An analysis of the coal from this mine is given on page 205. 

Both of the Boiling coals are present in the divide east of Lick Fork, 
and are found also on the west between Lick Fork and Dotson and McFall 
forks in Wise County. The following measurements were made just west 
of the county line on the headwaters of McFall Fork : 
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Section of Boiling coal beds just west of county line in Wise County. 

Upper bed. 

Ft. in. 

Coal i 

Lower bed. 
Coal 3 4 



The distance between the beds here is 40 feet. It is apparent tiiat these 
coals are of workable thickness in the extreme western part of the county, 
but they underlie very limited areas. 

MC CLOSE HIVEB NORTHEAST OF CANEY CBKEK. 

Geologic outline. — The rocks exposed in the McClure River drainage 
hasin below the mouth of Caney Creek include the sandstone beneath the 
Kennedy coal bed at the base and the lower 150 feet of the Wise forma- 
tion at the top. The central part of this drainage basin lies in a structural 
terrace in which the only dips are minor undulations. On the southern, 
western, and northern borders of the basin there are northerly and north- 
westerly dips averaging 75 feet to the mile. The principal features of the 
stratigraphy of the exposed rocks are shown by the generalized columnar 
sections for the central part of Dickenson County (PI. XIII). The local 
stratigraphy of rocks below the surface is shown by drill records (PI. IX), 
and of rocks above the surface by local sections 6, 7, and 23, and general 
sections Bb, Be, Cb, Cc (Fig. 2). 

The Kennedy, Lower Banner, Splash Dam, Glamorgan, and two other 
coal beds were found in this basin, but the Upper Banner bed is the only 
one in which extensive mining could be profitably undertaken at present. 
(See figs. 9 and 10). On both sides of McClure River between the mouths 
of Big and Road branches, the Upper Banner contains 3^£ to 6 feet of 
coal with only thin shale and sandstone partings, and lies sufficiently low 
to he easily reached from the main valleys. Mining operations on a large 
scale have followed the completion of the railroad along the river. The 
mining town of Moss, on Mill Creek near its junction with McClure River, 
is the center of the largest operations. 

Kennedy coal bed. — The Kennedy coal bed lies 250 to 300 feet below 
the Upper Banner coal horizon and is exposed only in the bottom of Mc- 
Clure River valley north of the mouths of Road Branch and Caney Creek. 
The horizon of the bed is easily identified by the coarse sandstone which is 
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just below it, but there appears to be little or no coal present in most places. 
In a railroad cut near the mouth of Spring Branch (location 80, eleva- 
tion 1,340 feet B.), there are 16 inches of coal in what is probably the Ken- 
nedy bed, but a short distance down grade this is replaced by shale dipping 
about 15 degrees in what is either a slide or a local buckle. The Ken- 
nedy is 3 to 40 inches thick and greatly crushed and contorted in the 
tunnel at the mouth of Caney Creek ; but a short distance to the south coal 
is lacking. Locally there are one or two very thin coal beds 50 feet or 
less above the Kennedy. 

Lower Banner coal bed. — The Lower Banner coal bed lies 70 to 100 feet 
below the Upper Banner and outcrops low down in all of the valley of 
McClure River and in the lower parts of its tributaries. It has a thin 
sandstone underneath, but can best be identified by its relation to the 
Upper Banner and Kennedy beds or their horizons. The coal bed is per- 
sistent, but commonly less than 2 feet thick. 

The Lower Banner, 18 to 24 inches thick, is exposed at the north end 
of the tunnel opposite the mouth of Squirrel Camp Branch (location 81, 
elevation 1,500 feet B.). Many road blooms, seeps, and a few caved open- 
ings were seen at the Lower Banner horizon west of McClure River, but 
no other complete measurements were obtained. 

The bed is 15 and 16 inches thick, respectively, at two places in the 
upper part of Big Branch (locations 82 and 84). Several strip mines near 
the bridge at the forks of Big Branch (location 83, elevation 1,726 feet 
H. L.) show 13 to 30 inches of coal with both sandstone and shale over- 
lying the coal, and 2 inches more of coal 9 feet below the main bench. 

No measurements were made between Big Branch and Mill Creek, and 
in the valley of the latter stream the value of at least the upper part of 
the bed is greatly impaired by shale partings. 

Coal in a drift beside the ridge road near the mouth of McClure River 
(location 85, elevation 1,527 feet S., fig. 13, section 85) is tentatively 
correlated with the Lower Banner. A short distance east the rocks dip 
steeply, indicating buckling, perhaps accompanied by faulting. In this 
drift there are 26 inches of coal underlain by 19 inches of shale under 
which there are 8 inches more of coal. A short distance below there is 
coarse-grained massive aandstone. 

Upper Banner coal bed. — The Upper Banner outcrops in the valley 
of McClure River from its mouth to Caney Creek and also nearly to the 
heads of the principal tributaries. It lies 235 to 300 feet above the Ken- 
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nedy horizon and 350 to 470 feet below the top of the Gladeville sand- 
stone, the intervals thickening, in general, to the south. Between points 
a mile or more north of Mill Creek and a mile or less south of Big Branch 
and in adjacent territory west of the river, the average thickness of this 
bed is 4 to 5 feet and it is the best mining proposition in the central or 
northern parts of Dickenson County. Both north and south of this basin 
the bed apparently breaks up into two or more relatively thin benches 
and it may be lacking in places. Where the bed is thick it can be easily 
identified by the thin sandstone parting in its upper half and by a coarse- 
grained sandstone cap-rock a few inches to 20 feet above the coal. 

What is probably the Upper Banner bed is less than 8 feet thick in a 
natural exposure in Rocky Branch (location 86, elevation 1,485 feet B.). 
The bed is 20 inches thick 1^2 miles southwest of location 86, where there 
are several small drifts (location 87, elevation 1,615 feet B.). Near the 
tunnel opposite Hughes Branch (location 88, elevation 1,577 feet C. C. C, 
fig. 13, section 88), a 32-inch bed, including two clay partings each less 
than 1 inch thick, is exposed in small drifts used in railroad construction 
work. The roof is 3y 2 feet of shale under sandstone, and there is said to 
be another bench of coal several feet from the one mined. As shown in 
the two following sections, the shale parting between these two benches 
thins to the southwest and is only 5 inches thick in a small mine on Low 
Gap Branch and 314 inches in a drift at a place half-a-mile farther south : 

Sections of Upper Banner coal bed near Low Oap Branch . 

(Location 89, elevation 1.597 feet (Location 90, elevation 1,806 feet 

C.C.C, Fig. 13, Section 89.) C.C.C., Fig. 13, Section 90.) 
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On the west side of McClure Biver, as far south as the month of Squirrel 
Camp Branch and a little beyond, the Upper Banner contains 4 to 5% feet 
of coal, with only thin partings. The following section was measured in 
a drift used in railroad construction work near the month of Camp Branch: 
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Section of Upper Banner coal bed near Camp Branch. 
(Location 91, elevation 1,616 feet B., Fig. 13, Section 91.) 

Sandstone, Ft. in. 

Coal 8 

Shale % 

Coal V6 

Sandstone 1 H 

Coal 2 2W 

Shale 'A 

Coal 11 

Coal 4 6 

Partings 2% 

Stone cites an opening on the west Bide of the river a quarter of a mile 
northwest of the mouth of Squirrel Camp Branch, in which there are 8 
inches of coal above the thin sandstone parting and 45 inches below it. 
Half-a-mile south (location 92, elevation 1,619 feet C. C. C, fig. 13, 
section 92) the sandstone parting is iy 2 inches thick, the coal above is 10 
inches, and that below it 47 inches; no partings more than a quarter of 
an inch thick were seen, and there are reported to be 15 inches more of 
coal 11M> inches above the part of the bed now exposed. No measure- 
ments of the Upper Banner were obtained cither west or east of McClure 
River between the drift last mentiond and Caney Creek, and it is probable 
that the bed is either thin or split into several benches in most of that 
area. It may be thick near the head of Big Branch, however, and a drift 
near the Stratton road (location 03, elevation 1,845 feet B.) is said to 
have shown nearly 3 feet of coal. 

On Squirrel Camp Branch and neighboring parts of McClure River, 
the Upper Banner contains 3^4 to 51A feet of coal in a lower bench that 
has only thin partings, and commonly also a top bench that would probably 
be left in mining. The following is exposed in a small drift mine half-a- 
mile south of the mouth of the branch : 

Section of Upper Banner coal bed south of mouth of Squirrel Camp Branch. 

(Location 64, elevation 1,633 feet C. C. C, Fig. 13, Section 94.) 

Shale. Ft. in. 

Coal 10 

Shale, carbonaceous at base 2 7 

Coal 8 

Sandetone 1 

Coal B 

Shale 2 

Coal 3 2 

Coal 5 2 

Partings 2 10 
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Stone states that two measurements in the upper part of the south 
fork of Squirrel Camp Branch are as follows : 



Sections of Upper Banner coal bed on right fork of Squirrel Camp Branch. 



Coal 


8% 


Coal 


10 






Sandstone 


1 


Coal 


11% 


Coal 


9% 


Shale 


1 


Shale 


4% 


Coal 




Coal 


2 






Shale 

Coal 


2% 
..2 11 


Coal 


. * 5% 




2% 




















Partings 


8 



Following are thicknesses of the bed, as given by Stone, at two places on 
the north fork of the same stream : 



Sections of Upper Banner coal bed on left fork of Squirrel Camp Branch. 



(Location 95, elevation 1,606 feet 
C.C.C., Fig. 13, Section 96.) 



(Location 96, elevation 1,583 feet 
C. C. C.) 
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The first of the following sections was measured at the mouth of a 
small mine at the forks of Squirrel Camp Branch ; at the working face the 
coal below the sandstone parting is 42 inches thick and without shale 
partings. The second of the following sections is given by Stone as nearly 
half-a-mile north of the mouth of Squirrel Camp Branch : 
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Sections of Upper Banner coal bed near mouth of Squirrel Camp Branch. 



(Location 98, elevation 1,629 feet 
C. C. C, Fig. 13, Section 98.) 
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The highest shale parting, which is sufficiently thick od Squirrel Camp 
Branch to render the coal above it unrecoverable, thins to the north to a 
few inches. The rest of the bed is about the same, so that on Mill Creek 
and neighboring parte of McClure Creek there are 4 to 6 feet of coal with 
only thin partings. The first of the following two measurements was made 
at a drift half-a-mile southwest of the mouth of Mill Creek, 90 feet above 
a thin coal bed at the Lower Banner horizon ; the second measurement was 
made at a small mine on the east side of the mouth of House Fork of Mill 
Creek: 

Sections of Upper Banner coal bed near mouth of Mill Creek. 

(Location 100, elevation 1,598 

feet C. C. C, Fig. 13, Section 

100.) 
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The Upper Banner is being mined extensively by the Clinchfield Coal 
Corporation on House Fork and Mill Creek. The operations center about 
the new mining town of Moss at the junction of Mill Creek and McClure 
River, a town of some 1,500 people at the present time (autumn 1919). 
Some 13 or more entries had been driven, and coal was being taken out of 
most of them in the late Bummer of 1919. 
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The following measurement was made in main entry- No. 1 on the west 
side of House Fork : 

Section of Upper Banner coal on the west side of House Fork. 
(Location 101, elevation 1,640 feet B., Fig. 13, Section 101.) 

Ft. in. 

Coal 1 

Shale 1% 

Coal 9 

Sandstone 1 

Coal B 

Shale % 

Coal 3 

Coal 5 5 

Partings 3 

The following measurement was made in main entry No. 2 on the west 
aide of House Fork : 

Section of Upper Banner coal on the west side of House Fork. 
(Location 102, elevation 1,640 feet B.) pt in 

Coal ' 11% 

Shale Vi 

Coal S 

Sandstone ly t 

Coal 8 



' Coai ' 



Coal 5 2'A 

Partings 2% 

In all of the entries the coal averages 5^2 feet with 3 partings, the 
middle one being a thin layer of sandstone, the outer being of shale. The 
sandstone parting occurs in the upper third of the bed, the upper shale 
parting about 1 foot from the top of the coal bed, and the lower about 3 
feet from the bottom of the bed. 

One and one-half miles north of Big Branch on the east side of McClure 
River Valley the following section is reported : 

Reported Section of the Upper Banner coal bed at location 103 (Fig. 13, Section 103.) 

Ft. in. 

Coal 1 3 

Shale 2 

Coal 8 

Sandstone 1 

Coal 8 

Shale 1 

Coal 1 6 

Shale 1 

Coal 2 

Coal 6 1 

Partings 3 3 
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About the same thicknesses prevail farther east, as shown by the fol- 
lowing two sections at small mines, the first on Toms Fork of Mill Greek 
and the second on Mill Creek near Tenso : 

Sections of Upper Banner coal bed on Toms Fork and Mill Creek, 
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(Location 105, elevation 1,612 feet 
C.C.C., Fig. 13, Section 105.) 
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Stone describes a section near the month of Bowling Branch (location 
106, elevation 1,618 feet C. C. C, fig. 13, section 106) that is nearly 
identical with the one on Mill Creek near Tenso, the thickness of coal 
being 63Vk inches and of partings ty 2 inches. Less than a mile north 
of this the lowest shale parting, which is only 5 inches thick at locations 
105 and 106, thickens, and still farther north is as much as 12 feet thick. 
Ab a result of this splitting, only the lower bench appears to be available 
for use on Road Branch, as shown by two openings (location 107, eleva- 
tion 1,565 feet B., fig. 13, section 107) ; and location 108, elevation 1,630 
feet B., fig. 13, section 108) at which there are 29 inches of coal and 1 
or % inches of shale two inches from the top. The overlying rock is shale 
and the underlying rock sandy shale and shaly sandstone; traces of what 
seems to be a thin coal bed show about 10 feet above the openings, over- 
lain by 40 feet of massive sandstone on top of which there are traces of 
the Splash Dam coal. 

There are no openings on the Upper Banner on the east side of the 
McClure between Road Branch and the mouth of the river. The upper 
bench is only 11 inches thick where exposed near the north end of the 
ridge road east of the McClure, and both benches are known to be very 
thin near the mouth of the river. What is probably either the lower bench 
or both benches is exposed a mile up Camp Creek : 
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Section of Upper Banner coal bed on Camp Creek. 
(Location 106, elevation 1,620 feet B., Fig. 13, Section 109.) 

Ft. in. 

Coal I 11 

Sandstone, coarse-grained 8-15 

Shale, with coal streaks 10 

Coal 6 

Shale H 

Coal 1 2 

Sandstone. 

Coal 3 6 

Partings 1 0^-13^ 

The lower bench of the Upper Banner is 23 inches thick at the head 
of Camp Creek (location 110, elevation 1,670 feet B.), and rests upon 
medium-grained sandstone. 

Splash Dam and higher coal beds in Norton formation. — In this basin 
there are at least five or six coal beds in the Norton formation above the 
Upper Banner horizon, but only one of them — the Splash Dam — was 
found to be more than 13 inches thick. The Splash Dam bed is 40 to 80 
feet above the Upper Banner and only a few feet above the sandstone over- 
lying the latter bed. It is nearly 3 feet thick near the mouth of the Mc- 
Clure, but less than 2 feet thick farther southwest. Few measurements 
were obtained, but the lack of prospects and small mines indicates that the 
bed is relatively unimportant. 

An exposure half-a-mile south of Millard (location 111, elevation 
1,730 feet B.) shows 18 inches of coal at the Splash Dam horizon, and a 
little more may be concealed. The same bed is reported 18 inches thick 
near the mouth of Road Branch (location 112, elevation 1,660 feet B.), 
and is 19 inches thick at the head of Camp Creek (on slope above location 
110, elevation 1,780 feet B.). Coal in an opening on what is probably 
the Splash Dam at the mouth of McClure River (location 113, elevation 
1,425 feet B.) appears to be about 3 feet thick. This pit is near steeply 
dipping beds and the coal exposed here may not be correctly correlated. 

Coal beds in Wise formation. — The Glamorgan and Lyons coal beds 
show as blooms in the tops of the main ridges, but underlie only small 
areas and are probably very thin in most places. The Blair coal has been 
eroded except on one or two very small outliers and the Clintwood has 
likewise been removed by erosion except in these small remnants. The 
Dorchester attains a thickness of 2 feet on the northern end of Big Ridge 
and is probably the bed that is 25 inches thick near Hill School, north- 
west of Haysi (location 114, elevation 1,828 feet H. L.). 
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CANEY CHEEK. 

Geologic outline. — The rocks exposed in the Caney Creek drainage 
basin include part of the underlying rock of the Kennedy at the base and 
the lower 300 feet of the Wise formation at the top. These are shown 
by the generalized columnar sections for the central and southwestern 
parts of Dickenson County (PL XIII), by drill records C 128 and C 123 
(PL IX), by local sections 6, 7, 9, and 10, and by general eections Aa, Ab, 
Ba, and Bb. Bocks not exposed are shown in drill records S 17, S 36, 
S 37, and S 38 (PI. IX). The Norton formation outcrops in by far 
the greater part of the basin, as the Gladeville and Wise appear only on the 
tops of the highest ridges. The dips are, in general, to the northwest at 
30 to 300 feet per mile. 

U7 In Crweanest MiM 123 124 133 

Lo«*r Banner' Upper Banner Upper Barrier' Upper Banner Upper Baaner Ointwood 



I 




Fig. 14. — Sections of coal beds in the Cane; Creek drainage basin. 

The north half of the Caney Creek basin contains little coal that is 
likely to be utilized in the near futnre, though beds 2 feet or less thick 
are common and coal 3 feet thick is not unknown. Outliers of the Clint- 
wood bed on Big Bidge contain more than 7 feet of coal with only thin 
partings, but the areas are too small for any except local mines. The 
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southern part of the basin, however, is rich in coal in the Upper Banner 
bed, which contains an average of 5 feet of excellent coal on Hurricane, 
Road, and Trace forks. (See figs. 10 and 14). Part of this thick coal is 
already being mined by the Clinch field Coal Corporation and hauled by 
motor more than a mile and a half under Sandy Eidge to the mine mouth 
on Fuller Branch of Big Toms Creek, whence it is shipped over the Clinch 
Valley division of the Norfolk and Western Railway. 

Kennedy coal bed. — The Kennedy coal, which lies 250 te 330 feet 
below the Upper Banner horizon, is below the surface except near the 
mouth of Caney Creek. In the railroad tunnel near the Caney Creek 
bridge (location 115, elevation 1,403 feet II. L.) the bed is 3 to 40 inches 
thick and is greatly contorted and crushed, the fracture planes striking 
in general S. 80° E. The coal disappears a few yards north of the tunnel. 
The Kennedy, though locally thick, is so irregular in thickness and so 
crushed and fractured that it is not a profitable mining proposition. At 
the tunnel there is a coarse massive sandstone under it and 100 feet of 
fine-grained, rather shaly sandstone above it. 

Lower Banner coal bed.— The Lower Banner coal lies at an average 
distance of 100 feet below the Upper Banner horizon. It outcrops low in 
the valley of Caney Creek from its month nearly to its head and a con- 
siderable distance up its tributaries, especially those from the east. The 
bed averages about 2 feet thick, though locally it expands to a little more 
than 3 feet 

No complete measurements of the Lower Banner bed were made on the 
west side of Caney Creek, though a caved opening on Mill Branch in- 
dicates a thickness of at least 2 feet, and another at the mouth of Long 
Branch (location 116, elevation 1,775 feet B.) is apparently in at least 3 
feet of coal. Stone states that the bed is 21 inches thick on the upper part 
of Hurricane Fork just south of the county. 

The bed is mined for local use on the eastern Big Branch (location 
117, elevation 1,830 feet B., fig. 14, section 117), where it is clean and 
43 inches thick and is overlain by C feet of sandy shale and sandstone. The 
bed is reported to be thick in drifts on the east side of the loop of Caney 
Creek, opposite the mouth of Long Branch. Half-a-mile northeast of 
the loop (location 118, elevation 1,790 feet B.) there are 34 inches of coal 
in an upper bench and a few inches more below a shale parting. In the 
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bed of the upper part of Bad Branch (location 110, elevation 1,!>10 feet 
B.), an exposure that appears to be the Lower Banner contains only 7 
inches of coal badly split by shale partings. It is possible that this 
exposure is not the principal bench of coal. A prospect on Rockhouse 
Branch (location 120, elevation 1,820 feet S.) shows 26 inches of clear 
coal. 

Upper Banner coal bed. — The Upper Banner is by far the most im- 
portant coal bed in this basin and outcrops 300 feet or less above Caney 
Creek and its tributaries from their mouths nearly to their heads. The 
bed contains 3% to 8 feet of coal, with an average of 5 feet on Hurricane, 
Road, and Trace forks. It is now being taken out "east and west of Hur- 
ricane Fork by the Cranesnest mine of the Clinchfield Coal Corporation, 
the entrance to which is on the south side of Sandy Ridge and the workings 
of which have been driven northward a short distance into Dickenson 
County. Analyses of the coal from this mine are given on pages 198 and 
199 of this report. North of this district the Upper Banner splits into 
several parts the thickest of which contains only 2 to 3 feet of coal, and the 
lack of prospects and exposures north of Rockhouse and Mill branches indi- 
cates that there is still less coal in that district. Where the bed is thick it is 
characterized by an inch of sandstone in the middle or the upper half. 

In a hollow near the loop of Caney Creek (location 121, elevation 
1,880 feet B.) the Upper Banner is split into three benches occupying a 
space of about 35 feet, with coarse-grained sandstone above and medium- 
grained sandstone below. The upper bench of coal is 18 inches thick, the 
middle bench 9 inches, and the lower is reported to be 30 inches. Farther 
south the shale between these benches thiDS to a few inches and the bed 
is the excellent mining proposition described in the last paragraph. On 
the right fork of Hurricane Fork just south of the county line, small 
drifts show the bed to be less than 2 feet thick, hut either the coal is thin 
in a very small area here or part of the bed is not shown at the drifts. 
At the main Caney entry of the Cranesnest mine (one-half mile south 
of the county line), the bed contains 6 feet of coal. The details of the 
bed are best shown by the following measurements in the mine, the first 
being 500 feet northeast of the main Caney entry and the second 1,500 feet 
southwest of it. The first measurement probably does not include the 
lower part of the bed : 
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Sections of Upper Banner coal bed in Cranesnest mine. 
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The coal available for milling thins slightly to the north, and near 
the junction of Hurricane and Road forks (location 122, elevation 2,060 
feet B.) a small mine is in 42 inches of coal with the typical thin sand- 
stone parting near the middle. Farther southeast, near the head of Trace 
Fork, the bed is thicker as shown by the following section : 

Section of Upper Banner coal bed near head of Trace Fork. 

(Location 123, elevation 2,160 feet C. C. C, Fig. 14, Section 123.) 

Ft. in. 

Sandstone, bluish, medium'grained 8 

Coal 5 

Shale 5 

Coal 2 1 

Sandstone 1 

Coal 2 9Vt 

Shale 1% 

Coal 714 



Coal 5 10V 4 

Partings 7% 

The following measurement in drifts beside the path west of Bad Ridge 
School apparently shows the Upper Banner in two parts, though it is 
barely possible that the upper part is the Splash Dam bed. The lowest 
and thickest bench of coal is reported to contain the typical thin sand- 
stone parting in a few openings in the vicinity : 
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Section of Upper Banner coal bed half-O'tnUe west of Bad Ridge Sthool. 

{Location 124, elevation of base 1,987 feet S., Fig. 14, Section 124.) 

Ft. in. 

Sandstone, buff, fine-grained, shall' St base 5 

Coal 1 7 

Shale, drab and block, carbonaceous in part 1 

Coal 11 

Interval, including shale at top 8 

Shale, mostly drab, with streakB of coal in lower part; con- 
tains fossil plants 5 2 

Coal S 

Shale, drab ; contains fossil plants 1 7 

Coal 4% 

Shale, drab; contains fossil plants 1 5 

Coal 3 2 

The same beds are exposed in drifts near the road on a tributary of 
Bad Branch, as follows: 

Section of Upper Banner coal bed half-a-mUe east of Bad Ridge School. 

(Location 125, elevation of base 2,000 feet, H. L.) 

Ft. in. 
Sandstone, buff, fine-grained, cross-bedded 12 

Coal, with shale streaks near top 1 3 

Shale, very compact and sandy 2 

Coal 

Interval, including shale at top 20 

Shale, drab; contains fossil plants 6 

Coal 8V, 

Shale, carbonaceous in part 7 

Coal 1 7 

Sandstone, fine-grained, compact, massive 9 

On Little Hockhouse Branch (location 126, elevation 1,980 feet B.) 
the coal at the Upper Banner horizon is only 2 feet thick, and the pres- 
ence of massive sandstone both above and below indicates that other 
benches are lacking. 

Splash Dam and higher coal beds in Xorton formation. — There is coal 
at several horizons in the Norton formation above the Upper Banner, but 
all the beds are less than % feet thick except locally. It is likely that the 
Splash Dam bed, which lies about 50 feet above the Upper Banner, con- 
tains in places as much as 2 or 3 feet of coal, but only blooms were found 
at its horizon. 

The thickness of a bed that lies just above a coarse sandstone, and 280 
feet and less above the Upper Banner horizon, was ascertained at two 
places. In one drift, in a hollow north of Pound Branch (location 127, 
elevation 1,980 feet B.), the bed contains 28 inches of coal separated by 
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a shale parting from an upper bench 8 inches thick. At the other drift, 
on Lick Branch (location 128, elevation 2,100 feet B.), there are only 18 
inches of coal. Another bed which is 18 inches thick near Big Oak School 
(location 129, elevation 2,030 feet B.) is apparently at a lower horizon 
and is perhaps the Hagy. 

Dorchester and Lyons coai'beds. — The characteristics of the Dorchester 
and Lyons coal beds on Big Ridge have been previously mentioned in the 
description of coal in the Cranesnest River drainage basin. Nearly all of 
the exposures of these beds on the divide east of Caney Creek are on upper 
McClnre River drainage and will be described in the section devoted to 
that basin. 

The beds were seen at a few places on the east side of Big Ridge. A 
caved drift in the Dorchester bed nearly a mile south of Bearpen Gap 
(location 130, elevation 2,115 feet B.) shows more than 18 inches of coal 
with 3 inches of shale near the top and a roof of 10 feet of shale. Haif- 
a-mile due south the bed was reported 21 inches thick, and was said to 
be 18 inches thick near the head of Pound Branch (location 131, eleva- 
tion 2,215 feet B.). A small mine in the Lyons bed a mile northeast of 
Lyons, Wise County, (location 132, elevation 2,570 feet B.) was filled 
with water when visited, but the coal appeared to be about 3 feet thick. 

Clintwood coal bed. — The Clintwood bed occurs only in small outliers 
on Big Ridge at the heads of Pound, Lick, and Mill branches, where it 
is 185 feet above the base of the Wise formation and 580 feet ahove the 
Upper Banner horizon. As shown by the following measurement at the 
F. T. Kennedy local mine at the head of Mill Branch and by one on page 
102 (location 79), it is an exceptionally thick bed in this small area. The 
Eagle and Blair beds, which are less than 100 feet below the Clintwood, 
are represented by road blooms only. 

Section of Clintwood coal bed at Kennedy mine on Big Ridge. 
(Location 133, elevation 2,38fl feet S., Fig. 14, Section 133.) 

Shale. **" in 

Coal 2 9 

Shale 8 

Coal 2 

Shale % 

Coal 3 

Shale Vi 

Coal 2 10 

Coal 7 10 

Partings S 
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MC CLURE RIVER SOUTHEAST OF CANET CREEK. 

Geologic outline. — The lowest stratum exposed in the drainage basin 
of upper McClure River is the massive sandstone beneath the Kennedy 
coal bed, and the highest is a massive white sandstone the top of which is 
about 350 feet above the base of the Wise formation. The Gladeville 
sandstone and the Wise formation, however, are restricted to the tops of 
the main ridges. The stratigraphy above and below drainage is Bhown by 
the generalized columnar section for the southwestern part of Dickenson 
County (PL XIII), by many drill records (Pis. IX and X), by general 
sections Ad, Ba, Bb, Ca, and Gb, and by local sections 10, 11, 12, 13, 17, 
and 18. Dips, less than 100 feet per mile except locally, are to the north- 
west and north. 

There are some important coal beds in this basin, chiefly in its south- 
ern part, near Sandy Ridge. {See figs. 9, 10, and 15). The Kennedy coal 
is more than 9 feet thick in a few pockets, but is thin in many places and is 
'rywhere crushed and very irregular in thickness. The Lower Banner 
is 2 to 3 feet thick in many places and contains an average of more than 
3 feet of coal in the southeastern part of the basin. The Lower Banner 
is being mined on a large scale at Dante, a short distance south of the 
McClure River drainage baBin, where it is much the same as in part of 
the latter area. In the northern part of the basin the Upper Banner 
is split into several beds each containing less than 3 feet of coal, but these 
beds unite in the southeastern part of the basin, where the coal averages 
about 5 feet thick and contains only very thin partings of incombustible 
matter. A large tonnage is being derived from the Upper Banner near 
Dante, and the workings of the largest mine have already been extended 
north under Sandy Ridge and into the territory at the head of McClure 
River. An entry is also being driven from a large mine at Wilder, on 
Dumps Creek toward the head of Roaring Fork. Analyses of the 
coal from these mines are given on pages 200-204. The Splash Dam bed ie 
3 to 4 feet thick in the southern part of the Open Fork drainage basin and 
may be fairly thick in a few other areas. Higher beds are either too thin 
or occupy too small an area to be of great importance. The Dorchester 
and Lyons beds show 3 or 4 feet of coal locally, but commonly contain sev- 
eral shale partings. The Eagle bed is 30 to 51 inches thick, but underlies 
only about one square mile. 

Kennedy coal bed. — The Kennedy coal is 300 to 420 feet below the 
Upper Banner horizon and outcrops low in the valley of McClure River 
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and the lower parte of its tributaries. The coal lies near the level of the 
railroad from the Sandy Ridge tunnel to Caney Creek and can be seen 
in many railroad cuts. The Kennedy is everywhere crushed and slicken- 
sided, and is fractured in a way that plainly shows that the beds above it 
were shoved to the northwest along the plane of the coal bed. As a result 
of this movement the thickness of the coal is remarkably irregular and the 
bed, though locally thick, is not likely to yield a large profit in mining. 
There is a coarse massive sandstone a few feet below the coal and fine- 
grained sandstone or sandy shale above it. There are in places several coal 
beds above the Kennedy and below the Lower Banner, but they are too thin 
or impure nearly everywhere to be of commercial importance. 

The Kennedy is 3 to 40 inches thick in the tunnel at the mouth of 
Caney Creek, 10 to 15 inches a quarter of a mile southeast, and 12 inches 
half a mile farther up the railroad grade (location 134, elevation 1,501 
feet H. L.), where it is 9 feet above the track. The Kennedy and a coal 
bed 30 feet higher are exposed at intervals in the cuts between Spraddle 
Branch and Buffalo Creek, but are too thin and trrgular to be mined in 
even a small way. 

Two small drifts on Open Fork near Rush Branch (location 135, 
elevation 1,600 feet B., fig. 15, section 135) show 70 to 76 inehes of coal 
with sandstone overlying the bed. A small mine at the mouth of the 
road fork of Spring Fork (location 136, elevation 1,647 feet S.) is in 
30 inches of coal with sandstone above and below the coal bed. There 
is a large prospect opening on Middle Fork (location 137, elevation 1,630 
feet B.) in which the Kennedy is reported 9y 2 feet thick, and a small 
stripping a few rods south is in at least 4 feet of coal. About three feet 
of coal, in the opening on the opposite side of the stream are in a bed 
about 50 feet higher than the Kennedy. A small drift just below the 
mouth of Rush Branch (location 138, elevation 1,607 feet S.) contains 
24 to 30 inches of coal. The average thickness of the Kennedy on Open 
Fork drainage is much less than is indicated by these measurements. 

The Kennedy is 33 feet above the grade and only 2 inches thick at the 
deep railroad cut at the mouth of Open Fork, and only 3 to 15 inches 
thick in cuts half-a-mile south. A little farther up grade (location 139, 
elevation 1,575 feet B., fig. 15, section 139) the bed contains 41 inches 
of coal near track level, but is thinner not far distant. At the tunnel at 
the mouth of Long Branch, the following section is exposed: 
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Section at mouth of Long Branch of McClure River. 
(Location 140, elevation of base 1,635 feet B.) 

Ft. in. 

Sandstone, bluish-buff, fine-grained, thick-bedded 45 

Shale, dark blue, slaty, buckled, with coal streaks 6 

Sandstone, reddish-drab, fine-grained, massive, much fractured 19 

Coal 3-24 

Slate, dark blue, slaty, buckled 5 

Sandstone, dark blue, argillaceous, much fractured along planes 

dipping 45 degrees 20 

Coal (Kennedy) 2-12 

Sandstone, bluish, fairly coarse, massive, to railroad grade... 2 

Concealed, probably sandstone 5 

Sandstone, yellowish buff, coarse 20 

The Kennedy coal bed ie 10 to 24 inches thick in cuts near the mouth 
of Honey Branch (location 141, elevation 1,690 feet B.) and is reported 
30 to 36 inches where it dips under the track a short distance north. 
Opposite Roaring Fork (location 143, elevation 1,700 feet B.), at rail- 
road level, the bed is 24 to 37 inches thick. In cuts a short distance 
south the bed contains 30 inches of coal split by a foot of carbonaceous 
shale 10 inches from the top. Near the mouth of Bear Hollow the coal 
is 15 to 30 inches thick and includes irregular shale partings. Farther 
south (location 143, elevation 1,770 feet B.) the bed is 18 inches thick 
and in places has a shale parting near the middle. The Kennedy was 
utilized in railroad construction work at a mine near the end of the Sandy 
Ridge tunnel (location 144, elevation 1,831 feet S.), where it is 3 to 7 
feet thick and contains shale partings of irregular thickness. The over- 
lying rock is 15 feet of drab, fine-grained sandstone that needs little tim- 
bering in the rooms, and 30 feet of coarse massive sandstone shows in cuts 
below the coal. 

There are comparatively few exposures on the east side of the river, 
but it may be safely assumed that the Kennedy is as irregular there as 
along the railroad. A drift half-a-mile south of Nora (location 145, 
elevation 1,580 feet B., fig. 15, section 145) Bhows coal 35 inches thick, 
separated from sandstone above and below by only a few inches of shale. 
A quarter of a mile north of Nora (location 146, elevation 1,572 feet 
S., fig. 15, section 146) there is a small mine in 3 to 5 feet of coal that 
is clear except for irregular sandstone lenses. An analysis of coal from 
this mine is given on page 196 of this report. A small mine at Stratton 
(location 147, elevation 1,530 feet H. L.) is in % to 3 feet of coal. The 
bed has also been utilized about a mile northwest (location 148, eleva- 
tion 1,500 feet B.), where it is 25 inches thick. Beside the wagon road 
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near the mouth of Caney Creek (location 149, elevation 1,493 feet S., fig. 
15, section 149) there is a small mine in coal 54 inches thick, exclusive 
of two 7-inch shale partings near the top. Caved drifts a short distance 
north indicate that the bed is as irregular here as in the tunnel on the 
opposite side of the river. 

Lower Banner coal bed. — The Lower Banner is 80 to 170 feet below 
the Upper Banner. It is separated by a few feet of shale or clay from 
a moderately coarse sandstone underneath that is a fair marker. Its 
outcrop is less than 400 feet above the level of McClure River and extends 
a considerable distance up most of the tributaries. The coal is more regu- 
lar in thickness and character than that in either the Kennedy or the 
Upper Banner bed ; neverthless, it is far from uniform. The bed is 2 
to 3 feet thick north of Open Fork and Hatchet Branch drainage basin3. 
It is rather thin or split by a shale parting in most of the Open Fork 
basin, but contains an average of more than 3 feet of coal on the upper 
part of the main fork. There are 3 to 4 feet of coal in most places south 
and southeast of Blair and Hatchet branches; although the lower part 
of the bed is rather impure in the northern part of this area, there is here 
a large body of coal that will undoubtedly be mined in the near future. 

The bed is poorly exposed in a stripping at water level on Spraddle 
Branch (location 150, elevation 1,760 feet B.) and is reported on un veri- 
fiable authority to be 2 to 3 feet thick. 

On the tributaries and branches of Open Fork the value of the Lower 
Banner is impaired in many places by a shale parting near the middle. 
Near the head of the main fork, however, there are 3 to more than 4 feet 
of coal in one bench. The shale parting is 14 inches thick in a small mine 
on Rush Branch (location 151, elevation 1,800 feet B.), with 21 inches 
of coal above it and 13 inches below. The overlying rock is 10 feet or 
more of bluish shaly sandstone. Caved drifts on Spring and Middle forks 
do not indicate that the bed is very thick, and at one locality (location 153, 
elevation 1,965 feet B.) it contains only IIV2 inches of coal with 2 inches 
of shale near the top. A partially filled strip-pit in the bed of Coon 
Branch (location 153, elevation 1,955 feet S.) and a road exposure nearly 
half-a-mile north indicate about 30 inches of coal. According to Stone 
this bench is separated by 2% feet of shale from a lower bench of coal a 
foot thick. Northeast of this, on Open Fork (location 154, elevation 
1,945 feet B., fig. 15, section 154), the Lower Banner is 3 feet thick and 
140 feet below the Upper Banner outcrop. Nearly a mile south (location 
155, elevation 1,970 feet B., fig. 15, section 155) another small mine is in 
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about 4 feet of coal with overlying sandy shale. The following measure- 
ments show the character of the bed farther south, the first having been 
made in a small mine at the mouth of Dismal Fork, and the second in a 
drift 40 feet below the Open Fork road : 

Sections of Lower Banner coal bed near head of Open Fork. 
(Locution 156, elevation 1,950 feet B.) 

Sandstone. Ft. in. 

Coal 2 2 

Shale 4 

Coal IK 

Clay 1% 

Coal 3 

Shale 1% 

Coal 7 



1% 



(Location 1ST, 
S-. Fig, 15 
Sandstone. 

Coal 

Shale - . . , 

Coal 


elevation 1.955 feet 
. Section 157.) 

Ft. in. 

, 2 7 

3 

8 


Coal 

Shale 

Coal 


1 


3 


Coal 
Partings 


4, 


4 

8*4 



Another small mine on Open Fork (location 158, elevation 1,960 feet 
B.) contains 32 inches of clear coal at the top and 27 inches of coal with 
several shale partings at the bottom. Less than a mile north (location 
159, elevation 1,935 feet B.) there are 32 inches of coal in the bed. North- 
east of this locality, on Long Branch of McClure River (location 160, eleva- 
tion 1,930 feet B.), the coal is 34 inches thick. In the next hollow to 
the south (location 161, elevation 1,900 feet B., fig. 15, section 161) the 
bed is 41 inches thick, but with thin shale layers in the lower 8 inches. 
Underlying the coal bed is 6 feet of hard clay and the overlying rock is 
clay shale. A short distance south of this (location 162, elevation 1,910 
feet B.) a small mine used by railroad contractors is in 32 inches of coal 
with rather soft clay underneath and sandstone above separated from the 
coal by over 2 inches of clay. The following sections show the character of 
the bed at the head of Trammel Branch : 

Sections of Lower Banner coal bed at head of Trammel Branch. 



Sandstone. 
Shale 

Coal, clear . 
Clay 



Shale 

Coal 

Shale 

Coal, bony . 
Clay, soft 



dbyGoogle 



DETAILED DESCRIPTION OP COAL BEDS 125 

A small mine near the head of McCIure Kiver (location 165, elevation 
2,075 feet B.) is in 45 inches of coal, with 6 inches more separated from 
its top by 26 inches of shale. A lower bench of 6 inches is reported to be 
separated from the main part of the bed by 4 inches of shale. The next 
exposure found east of the river, in going down the McCIure, is at a small 
mine opposite Bear Hollow (location 166, fig. 15, section 166), where 
the bed is 37 inches thick. A small drift beside the Roaring Fork road 
(location 167, elevation 1,955 feet 3., fig. 15, section 167) is in 3 feet 
of coal that is slightly bony at base with sandstone above. This thickness 
is less than the average of the Lower Banner on Roaring Fork and is also 
less than that of the same bed in the next hollow north (location 168, 
fig. 15, section 168), where there are 40 inches of coal separated from a 
sandstone roof by 3 inches of shale. 

The following measurements were made on Hatchet Branch, the first 
in a small mine on the right fork and the second in a drift beside the 
wagon road on the left fork : 

Sections of Lower Banner coal bed on Hatchet Branch. 

(Location 166, elevation 1,005 feet B.) (Location 170, elevation 1,871 feet S.) 

Sandstone. Ft. in. Sandstone. Ft. in. 

Shale, black 10 Coal 1 11% 

Coal, clean 2 1 "Rash" 1 5 

Shale % Clay. 

Coal, rather dirty. 7 

Clay, hard. Coal 1 11% 

Coal 2 8 

Parting % 

The "rash" in the last section is composed of interlaminated layers 
of coal and shale, mixed and crumpled. The bed has the same section 
between the forks of Hatchet Branch, in a drift just 100 feet below an 
opening on the Upper Banner bed. 

Coal 31 inches thick was measured in a small mine in the Lower Banner 
bed on the right fork of Buffalo Creek (location 171, elevation 1,760 feet 
H. L.), the overlying rock being a few inches of shale under sandstone 
and the underlying rock 8 feet of shale over sandstone. A slightly greater 
thickness is reported for a caved opening on the main fork of Buffalo Creek 
(location 172, elevation 1,700 feet B.). On Crooked Creek, however, in 
a drift beside the wagon road (location 173, elevation 1,744 feet H. L.), 
there are only 21 inches of coal overlain by a foot of shale under sand- 
stone. 

Upper Banner coal bed. — The outcrop of the Upper Banner is well up 
in the hills along McCIure River and extends a considerable distance up 
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the chief tributaries. The bed ia characterized by a very thin sandstone 
parting near the middle, and overlain by sandstone commonly separated 
from the coal by shale. North of Open Fork and Hatchet Branch little 
coal was found in this basin and blooms indicate that a thickening of the 
first shale partings above and below the thin sandstone layer has split the 
Upper Banner into three benches, neither of which is more than 2 or 3 
feet thick. These partings are much thinner in much of the Open Fork 
drainage basin and on both sides of the upper part of the McClure, and 
there are in places five or sis feet of coal in the bed. The value of this 
thick coal is greatly impaired in many places by partings that are suffi- 
ciently thick to make the ultimate recovery of all the coal doubtful. In 
the vicinity of Trammel Branch and the heads of McClure River and 
Roaring Fork, however, the Upper Banner ia in splendid condition and is 
being utilized by the Clinchfield Coal Corporation. MineB 2 and 5 have 
already taken out most of the Upper Banner bed between Trammel Branch 
and the head of the McClure, and coal is being mined south of Knot 
Hollow Branch and hauled 1^ mites south under Sandy Ridge to the main 
mine mouths near Dante. The bed in these mines averages slightly more 
than 5 feet thick, with much of it 6 feet and some 7 feet, and sandstone 
and shale partings aggregate only a few inches in thickness. The main 
entry of mine 6 at Wilder is being driven southwest towards the head of 
Soaring Fork and the northeastern workings of mine 2, in coal averaging 
6 feet thick. 

If the following measurement, made in a small abandoned mine on 
Rush Branch of Open Fork, is of the Upper Banner, as appears probable, 
the bed is badly split by partings in this district. There is a possibility 
however, that the bed measured is the Splash Dam. 

Section of Upper Banner (?) coal bed on Rusk Branch, 

(Location 174. elevation 1,873 feet C. C. C.) ^ in 

Sandstone, buff 4 

Shale, blue to black, in part carbonaceous . 1 10 

Coal 1 5 

Sandstone, ahal; . 6 

Coal 2 

Shale, very sandy at top , 7 

Coal 4 

Shale 1 

Coal 3 

Shale - 1 

Coal 5 

Shale 4 

Coal, bottom not seen 1 1+ 

Coal in lower bench 2 3+ 

Partinga , . . 2 
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Near the head of Spring Fork (location 175, elevation 8,071 feet 
C. C. C, fig. 15, section 175) the Upper Banner consists of 55 inches of 
coal with 1^4 inches of sandstone 15 inches from the top and shale over- 
lying the coal bed. The bed is thicker on Middle Fork, as shown by the 
following measurements on its west side, the first being in a small mine 
1% miles from the mouth of the fork and the second near the mouth of 
Kilgore Branch of Middle Fork: 

Sections of Upper Banner coal bed on Middle Fork. 



(Location 176, elevation 2,052 feet 
C.C.C., Fig. 15, Section 178.) 

Ft. in. 
Sandstone 3 

Coal 1 5 

Sandstone 1 

Coal I 5*6 

Clay 4 

Coal 3 4 



(Location 1T7.) 



Shale. 

Coal .... 
Shale 

Coal .... 
Sandstone . 

Coal 
Clay 

Coal ... 
Clav 

Coal ... 



2',-i 



The first clay parting below the thin sandstone layer is thicker on 
Coon Branch. Stone cites a drift that is only approximately located on 
the map accompanying this report (location 178) and in which the thick- 
ness of the parting is reported to be 35 inches, the coal above it, 33 inches, 
and the coal below it, 41 inches. There is an inch of sandstone 15 inches 
below the top of the upper bench of coal. A drift below the wagon road 
farther south (location 179, elevation 2,053 feet S.) shows 35 inches of 
coal in what is probably the upper bench of the Upper Banner, and there 
is reported to be 41 inches more below, separated from it by 3 feet of 
shale. 

The following section was measured near the head of Middle Fork a 
mile north of the southern boundary of Dickenson County: 



(Location ISO, elevation 2,170 feet B.) 



Sandstone 

Calcareous shale . 

Coal 

Shale 

Coal 

Sandstone 

Coal 
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The following sections were measured by the Clinchfield Coal Corpora- 
tion near the head of Middle Fork of Open Fork : 

(Location 181, elevation 2,100 feet, approx.} 

Shale 2* 3% 

Coal B 

Shale 1 Vt 

Coal % 

Shale % 

Coal 1 4y s 

Sandstone IVi 

Coal 1 % 

Shale Vi 

Coal 7'/, 

Shale 2% 

Coal 1 % 

Shale 7% 

Coal 7% 

Coal 5 6% 

Partingt 1 2 

(Location 1S2, elevation 2,245 feet, approx.) 

Coal ' 1% 

Shale 1% 

Coal 1 ny, 

Sandstone - 1 '/, 

Coal - 1 2% 

Shale f* 

Coal 5% 

Shale 8W 

Coal 8 

Coal 4 3% 

Partings 1 % 

(Location 183. elevation 2,255 feet, approx.) 

Shale % 

Coal % 

Shale % 

Coal 2 1 V, 

Sandstone 1% 

Coal 1 2^ 

Shale % 

Coal S14 

Rash 1% 

Coal 5'/, 

Coal 4 3% 

Parting" - 4% 

The character of the bed near the head of the main branch of Open 
Fork is shown by the following measurements, the first in a small mine 
and the second in a prospect : 
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Sections of Upper Banner coal bed near head of Open Fork. 
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The thickness of the Upper Banner in the mines near the head of 
McClure River has been mentioned and details of the bed are shown in 
the following sections. The first measurement was made in a small mine 
near the wagon road up Trammel Branch ; the second was obtained between 
Kent Hollow Branch and McClure River, in the workings of mine No. 2 
of the Clinchfield Coal Corporation : 

Sections of Upper Banner coal bed near head of McClure River. 
(Location 188.) 





Ft. 


in 




Ft. 


in. 


Shale 


... a 




Coal 




10 


Coal 


... l 




Sandstone 




i*i 


Sandstone 




1 


Coal 


.... 1 


■•.v., 


Coal 




T« 


Sandstone 




'• 


Clay 




'/■ 


Coal 


. .. 2 


5 




















Coal 


.... 5 


•W, 








Coal 


... 4 


10 


Partings 




2 


Partings . . . 




1H 









The following measurements have been made by the Clinchfield Coal 
Corporation near the head of Open Fork : 

Section of Upper Banner coal bed near the head of Open Fork. 

(Location 187, elevation 2,220 feet, appro*. ) 
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Section of Upper Banner coal bed near the head of Open Fork. 

(Location 1S8, elevation 2,286 feet.) 

Ft. in, 

Coal 1 6 

Sandstone \y t 

Coal 2 1% 

Coal 3 iy t 

Parting 1% 

Section of Upper Banner coal bed near the head of Open Fork, 

(Location 189, elevation 2,105 feet, approi.) 

Ft. in. 

Coal 2 

Sandstone 1 y t 

Coal 1 9% 

Coal 3 9% 

Parting 1 V, 

The following measurements were made in No. 2 mine of the Clinch- 
field, Coal Corporation at places, under Sandy Ridge, where samples of 
the coal were taken for analyses from the upper bench, the lower bench not 
being exposed. The first section was taken on the left aide of the mine 
workings and the other on the extreme right. 



Section of Upper Banner coal bed in Mine No. 2, Clinchfield Coal Cor- 



poration. 
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An analysis of this coal is given on page 2 
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Section of Upper Banner coal bed tn Mine No. S, Clinckfield Coal Cor- 
poration. 

Ft. in. 

Coal 1 7W 

Sandstone 1 

Coal 1 6 

Clay I 

Coal 3 

Clay 1 

Coal 2 

Coal 5 4% 

Parting* 3 

An analysis of this coal is given on page SOS. 

In places in No. 2 mine there is a lower bench of about 2 feet thick- 
ness separated from the main bed that is being worked, by 6 inches to 2 
feet of shale. 

The bed is thinner and more irregular on Soaring Fork, as indicated 
by the following sections : 

Sections of Upper Banner coal bed on Roaring Fork. 
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A drift on Hatchet Branch (location 192, elevation 2,000 feet B.) 
shows only 27 incheB in the Upper Banner bed, including 3 inches of clay 
2 inches below the top of the coal. The overlying rock comprises 8 feet 
of drab shale and the underlying rock 18 inches or more of yellow clay. 

Splash Dam and higher coal beds in Norton formation. — There are coal 
beds at 5 or 6 horizons in the Norton formation above the Upper Banner, 
but most of them are everywhere very thin and were laid down in rather 
small areas. The Splash Dam bed lies 30 to 90 feet above the Upper 
Banner and is separated from it chiefly by sandstone. The bed is thin 
in most places, but is known to contain 3 to 4 feet of coal in the southern 
part of the Open Fork drainage basin and is probably workable in a few 
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other areas where it has been thoroughly prospected. The Hagy bed, 
which is about 185 feet above the Upper Banner, was found to contain 
24 to 30 inches of workable coal at two places. 

There is a caved prospect in the Splash Dam bed just above the wagon 
road up Coon Branch of Open Fork (location 193, elevation 2,097 feet 
S.), 41 feet above the top of the Upper Banner. A road bloom near this 
indicates that the bed is about 5 feet thick, including, perhaps, one or two 
thin shale partings. A drift near the head of the main branch of Open 
Fork (location 194, elevation 2,190 feet B., fig. 15, section 194) is 50 
feet above an opening in the Upper Banner and is in coal 51 inches thick. 
Farther down the fork (location 195, elevation 2,110 feet B.) the bed is 
about 4 feet thick, including two shale partings. 

The following measurements of the Splash Dam bed have been made by 
the Clinehfield Coal Corporation, the first near the head of Middle Fork, 
the second near the head of Open Fork : 

Section of Splash Dam coal bed near the head of Middle Fork. 

(Location 198.) 

Ft. in. 
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Section of Splash Dam coal bed near the head of Open Fork. 

(Location 197, elevation 2,127 feet C. C. C.) 

Ft. in. 

Coal 2 8% 

Shale % 

Coal 1 7% 

Coal 4 ihb 

Parting % 

The Hagy bed, which lies under a conglomeratic sandstone in this basin, 
contains 34 inches of coal on Low Gap Branch of Spring Fork (location 
198, elevation 2,285 feet B.), but is split by 13 inches of shale 10 inches 
above the base. A partial exposure in the bed of a tributary of Buffalo 
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Creek (location 199, elevation 2,055 feet B.) shows 30 inches of coal at 
the top and 12 inches at the bottom, separated by an interval of 32 inches 
that may be in part coal. 

Dorchester and Lyons coal beds. — The Dorchester and Lyons beds 
outcrop only close to the tops of the main ridges and, consequently, under- 
lie only a small area. The Dorchester is 10 to 25 feet above the top of 
the thick Gladeville sandstone and in places is split into two beds 10 or 20 
feet apart. The Lyons is about 50 feet higher and is not far below the base 
of a conspicuous white siliceous sandstone. The Lyons is poorly exposed 
and is commonly thin. The DorcheBter has been utilized by people living 
on the ridges and appears in many natural exposures. It contains 2 to 
more than 3 feet of coal in many places, but several shale partings greatly 
impair its value. It is thickest in the southern part of the basin. 

The Dorchester was reported to be 2 feet thick in post-holes near Big 
Oak School, north of Spraddle Branch, and 30 to 36 inches thick in pits 
near Smith School, south of the same stream. Shale partings were prob- 
ably included in the thicknesses given. Many blooms were seen, but no 
reliable measurements were obtained in this district. 

Two small mines on the ridge west of Spring Fork, the first near Leek 
and the second at the head of Low Gap Branch, show many irregular 
partings in the Dorchester: 

Sections of Dorchester coal bed near Leek. 

(Location 202, elevation 2.585 feet B.) 
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The Dorchester contains 35 inches of coal and 4 inches of clay 11 
inches below the top at a spring on the ridge between House and Low Gap 
branches (location 201, elevation 2,590 feet B.) The upper part is rather 
dirty and is overlain by the argillaceous shale that is characteristic of the 
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bed; friable reddish sandstone outcrops a few feet below the coal. A coal 
bed 30 feet above the one previously mentioned is said to be 2 feet thick 
on the ridge south of Low Gap Branch, and one of these two beds is re- 
ported, on apparently good authority, to have 4 feet of clear coal near the 
head of Spring Fork (location 203, .elevation 2,580 feet B.)- At Rasnake 
School, at the head of Coon Branch, shale partings that are very irregular 
in thickness may be seen in a small mine : 

Section of Dorchester coal bed at head of Coon Jlranch. 

(Location 204, elevation 2.E60 feet B.) 
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Clear coal 38 inches thick was seen in a small mine near Smith School, 
on the ridge road west of McClure River (location 205, elevation 2,613 feet 
H. L., fig. 15), section 205). This bed may be a little higher stratigraphi- 
cally than the one mined at Rasnake School. Measurements of the Dor- 
chester bed made on Sandy Ridge just southwest of the county line show 
from 2 to 3 feet of coal with 1 to 3 shale partings each several inches 
in thickness. 

There is sandstone a short distance above, as well as below, the 
Dorchester on Flat Spur and neighboring parts of Sandy Ridge. A small 
mine near the southern part of Flat Spur (location 206, elevation 2,798 
feet H. L., fig. 15, section 206) shows 40 inches of coal in the bed, but 
with a parting of 11 inches of shale near the middle. Road blooms in the 
district show several thin coal beds in a distance of 100 feet above the 
Dorchester, but the Lyons bed is nowhere fully exposed. The Lyons is 30 
inches thick in the Sandy Ridge road east of Roaring Fork (location 207, 
elevation 2,840 feet B.), but is only 13 inches thick half-a-mile north, near 
the school. 

So complete exposures of the Dorchester or Lyons beds were seen on 
the ridge northwest of Flat Spur, but the former bed is reported to be 
2 or 3 feet thick in a shallow well near the triangulation station at the 
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head of Hatchet Branch, and 13 to 18 inches thick on the divide between 
McClure Elver and Crooked Branch (location 208, elevation 2,320 feet B.). 

Hlair and Eagle coal beds.— The Blair coal lies a few feet above a ledge- 
making sandstone and about 120 feet above the haae of the Wise formation. 
The Eagle is about 60 feet higher, beneath a more or less massive sandstone. 
These beds outcrop only on Flat Spur and a few of the highest parte of 
other ridges. The Clintwood coal was not found, though its horizon out- 
crops in a small area on the end of Flat Spur. 

The Blair bed contains 20 inches of coal and 3 inches of shale on the 
northern part of Flat Spur (location 209). On the southern part of the 
spur there are 22 inches of coal split in the middle by a 9-inch shale parting. 

The Eagle bed was measured at the head of Hollow Branch (location 
210, elevation 2,830 feet B.), where there are at least 30 inches of coal 
in a lower bench and 6 inches more 3 feet higher. Overlying the coal bed 
are 22 inches of shale under a thick sandstone. The same measurements 
were obtained in an opening 500 feet to the north. There are at least 35 
inches of coal in the Eagle bed on the east side of Flat Spur (location 
811, elevation 2,870 feet B.). A small outlier of the same bed north of 
Roaring Fork (location 212, elevation 2,890 feet B-, fig. 15, section 212) 
contains one bench of coal about 51 inches thick and another 18 inches 
thick, 8% feet above the first, 

LICK CREEK. 

Geologic outline. — Rocks exposed in the drainage baBtn of Lick Creek 
of Russell Fork extend from about 180 feet below the Kennedy coal 
horizon to 250 feet above the base of the Wise formation. The Gladeville 
sandstone, however, appears only on the tops of high ridges and the Wise 
only on high knobs on the western and southern borders of the basin. Stra- 
tigraphic features are shown graphically in the generalized columnar sec- 
tions for the southeastern and central parts of Dickenson County (PL 
XIII), the intervals being nearly the maximum shown in both sections. 
The graphic records of borings within the basin (Pis. IX and X) show the 
succession of rocks below the surface, and those of holes bored on the ridges 
farther south and southeast (Pis. IX and X) are applicable in a gen- 
eral way to the outcropping rocks of the basin. Local sections 13, 17, 19, 20, 
and 21 also show the stratigraphic succession, as well as general sections Ca 
and Cb. The structure except near the mouth of Lick Creek, where the 
proximity of a shear zone has caused minor complications, is simple and 
dips are, in general, northwest and north at about 50 feet per mile. 
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The Lick Creek basin contains a number of coal beds, but the only ones 
of special commercial importance are the Kennedy, Lower Banner, and 
Upper Banner. (See figs. 9, 10, and 16.) The Kennedy is as much as 5 
feet thick in places, but is commonly much thinner. The Lower Banner is 
2 to 3i/> feet thick in the southern part of the basin and averages less else- 
where. The Upper Banner is the most important bed, especially on Beech 
Branch and neighboring parts of Lick Creek. The bed contains 4 to 6 
feet of coal, but is split by shale partings into two or more parts except 
on Beech Branch and, possibly, under the ridges near Flint Gap School. 
The parts of the bed are so far apart in most places that they must be 
mined separately, and in places neither part is as much as 2 feet thick. 

219 224 225 228 229 230 

K enned y Low er Ba nner Lower Banner Upper Banner Upper Banner Upper Banner 

I I I i: I i 



1 



Fig. 18. — Sections of coal beds in the Lick Creek drainage basin. 

Aily coal bed. — The lowest exposed coal bed in the basin is the Aily, 
which is about 90 feet below the Kennedy coal horizon and outcrops but 
little above the level of Lick Creek from near its mouth nearly to Josh 
Branch. As exposed in a drift at Aily (location 313, elevation 1,410 feet 
B.) it is 18 inches thick and rests upon sandstone. Overlying the coal bed 
in this district is a few feet of sandy shale containing fossil plants which is 
overlain by thick beds of sandstone. The Aily is 19 inches thick at the 
mouth of Hurricane Branch (location 814, elevation 1,320 feet B), where 
it has the same types of overlying and underlying beds. 

Kennedy <oal bed, — The Kennedy is 250 to 320 feet below the Upper 
Banner and outcrops low down in the valley of Lick Creek. In this basin 
as elsewhere west of Russell Fork and Indian Creek, the Kennedy is very 
irregular in thickness, ranging from a few inches to 5 feet or more. The 
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horizon of the bed is easily determined, as it lies only a few feet above a 
conspicuous coarse and massive sandstone and underlies shale and fine- 
grained sandstone of considerable thickness. 

The Kennedy is reported a little more than 2 feet thick near the mouth 
of Lick Creek (location 215, elevation 1,405 feet B.). The bed is thicker 
farther south, for it is reported to be 4 feet thick at the mouth of the 
southern Linn Branch (location 216, elevation 1,575 feet B.) and 5 feet 
at the mouth of Cabin Creek (location 217, elevation 1,580 feet B.). The 
accuracy of these reports could not be verified. The following section was 
measured on Left Fork, half-a-mile from its mouth: 

Section of Kennedy coal bed on Left Fork of Lick Creek. 

[Location 218, elevation 1.480 feet B.> 

Ft. in. 

Coal 1 

Shale Vi 

Coal 1 II 

Shale 1 

Coal . . 6 

Coal 2 fl 

Partings. 1 ^ 

The coal is 35 inches thick on Upper Hurricane Branch (location 219, 
elevation 1,485 feet H. L., fig. 16, section 219) and has a massive sand- 
stone just beneath and fossiliferous shale immediately above. 

Lower Banner coal bed. — The Lower Banner coal is 50 to 110 feet 
below the Upper Banner and outcrops in the valleys of Lick Creek and its 
tributaries from their mouths nearly to their heads. The bed has not 
been thoroughly prospected, but probably averages about 30 inches thick, 
being in general, 2 feet or less in the northern part of the drainage basin 
and 2 to 3V-. feet in the southern part. The overlying rock is commonly 
a very sandy shale and there is sandstone a few feet below the coal. 

The Lower Banner is at least 18 inches thick at Aily (location 220, 
elevation 1,690 feet B.), where all of the bed may not have been exposed, 
At the mouth of Wolf pen Branch (location 221, elevation 1,853 feet S.) 
the overlying rock is a very sandy shale and the coal is 28 inches thick 
and somewhat fractured and crushed. A stripping in 16 inches of coal 
near the head of Wolf pen Branch (location 222, elevation 1.930 feet B.) 
has not reached the bottom of the bed. The bed is reported to be 42 inches 
thick near the head of Long Branch (location 223, elevation 1,935 feet 
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B.) ; but this may not be accurate. Less than half-a-mile north, near 
Debusk {location 224, elevation 1,915 feet B., fig. 16, section 224), the 
bed is 32 inches thick, including 2 inches of shale 2 inches from the top. 
The Lower Banner consists of 33 inches of clear coal in an opening on 
Low Gap Branch {location 225, elevation 1,950 feet B., fig. 16, section 
225.) 

The only measurement of the bed obtained east of the lower part of 
Lick Creek is on Hurricane .Branch {location 226, elevation 1,680 feet 
B.), where it is at least 19 inches thick and contains two very thin shale 
partings. It is possible that all of the bed was not seen at this place. ■ 

Upper Banner coal bed. — The outerop of the Upper Banner is 300 to 
500 feet above stream level along most of Lick Creek and extends up its 
tributaries nearly to their heads. The characteristics of the bed are much 
the same as on lower McClure Eiver. On the upper part of Beech Branch 
the coal is 4 to 6 feet thick and contains only thin partings, being evi- 
dently part of the body of thick coal on Mill Creek and Squirrel Camp 
Branch of the McClure. At the mouth of Beech Branch, however, the 
partings thicken and the coal splits into two or three separate benches to 
both the north and south on Lick Creek. The distance between the two 
principal benches on the creek near Beech and Turkey branches and Aily 
is only a few feet and the lower bench is as much as 3 feet thick. About 
a mile south of Aily the two benches are 45 feet apart. Comparatively 
little is known about the Upper Banner in the southern and northeastern 
parts of the Lick Creek drainage basin, but there are indications that the 
bed is split into at least two distinct and rather thin benches in all of that 
territory except near Flint Gap School. The 1-inch sandstone parting that 
is characteristic of the Upper Banner is near the middle of the upper bench 
where the bed is split. 

Coal in a drift on a spur east of the northern Linn Branch (location 
227, elevation 1,710 feet B.) is said to be only IS inches thick and is evi- 
dently in the lower bench of the Upper Banner, as massive sandstone shows 
juat below it. As Bhown by the following two measurements, the parting 
between the two benches is only 28 inches thick on the spur west of Turkey 
Branch and is 4 inches thick near the head of Beech Branch. The upper 
part of the Beech Branch section was measured by Stone, and a 7-inch coal 
bench was found about 8 feet above the principal bed. 
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Sections of Upper Banner coal bed on Turkey and Beech branches. 
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An opening on Laurel Branch, west of Flint Gap School (location 
230, elevation 1,960 feet B., fig. 16, section 230) shows 33 inches of 
coal, with an inch of shale 14 inches from the top and an inch of sandstone 
a foot from the bottom. The lower part of the Upper Banner, seen on 
Turkey and Beech branches, was not found here, though the parting between 
it and the upper part is only a foot thick a mile northeast, on Breeden 
Branch of Fryingpan Creek. 

The Upper Banner is reported to be 43 inches thick near the mouth 
of Big Branch of Left Fork (location 231, elevation 1,820 feet B.), but 
the thickness of shale partings is not known. 

Coal beds above the Upper Banner. — Coal was found at a number of 
places at horizons higher than that of the Upper Banner, but in nearly all 
cases it was too thin to be of even local importance. The Splash Dam 
bed, which is about 50 feet above the Upper Banner, is probably 2 or 3 
feet thick in small areas, and one or more higher coal beds in the Norton 
formation may he in places 2 feet thick. The Dorchester and Lyons beds, 
near the base of the Wise formation, are poorly exposed and occupy only 
very small areas on some of the ridge tops. The Dorchester is reported 
to be 3 feet thick at a stripping on Wampler Ridge, at the head of Spring 
Branch (location 232, elevation 2,720 feet H. L.), and the overlying rock 
is a fossiliferons clay shale that is very soft at the base. In the road near 
this strip pit, the Lyons bed is 23 inches thick. The Blair and Eagle beds 
underlie only a few very small areas on the highest parts of the ridges and 
have not been prospected. 
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FHYINGPAN CBEEK. 

Geologic outline. — All of the Norton formation except the lower 150 
feet is exposed in the Fryingpan Creek drainage basin, the Gladeville sand- 
stone caps some of the highest ridges, and 250 feet of the Wise formation 
still remain on part of Warn pier Ridge. The atratigraphic character of the 
rocks both above and below drainage is shown graphically by the generalized 
columnar sections for the southeastern and central parts of Dickenson 
County (PI. XIII), by the logs of numerous borings in the southeastern 
part of the County (Pis. IX and X), and by general sections Cb, Ce, and 
Cf. Exposed rocks are also shown in local sections 14, 16, and 21. There 
is a general thinning of strata to the north, though the sandstone overlying 
the Upper Banner coal bed thickens slightly in that direction. 

The direction of the dip is, in general, northwest at 50 to 250 feet per 
mile, but in part of the basin the dip is nearly due west and in another 
part due north. North of Bucu, moreover, there is a small dome, so that 
some dips in that district are to the south and east. In a small area near 
Priest Fork and neighboring parts of Fryingpan Creek, there are in 
places steep and irregular dips caused by buckling and shearing, associated 
with the Russell Fork fault. It is almost certain that all the exposed rocks 
in this area are of Norton age, but no attempt has been made to define the 
position of coal outcrops and structure contours on the map. 

Very little coal was found in the northern part of the basin and it is 
not likely that many beds more than 2 or 3 feet thick are present. The Ken- 
nedy is locally thick, but is thin in most places. In the west-central and 
southern parte of the basin, however, there is thick coal in parts of the 
Tiller and Jawbone, Raven, Lower Banner, and Upper Banner beds, as 
well as coal about 4 feet thick in an outlier of the Eagle bed that is too 
small in area to be of commercial significance. (See figs. 9, 10, and 17.) 
The Tiller and Jawbone coals, which are so close together that they 
are practically one bed, contain 4 to 6 feet of slightly impure coal where 
they are exposed on Fryingpan Creek near Bucu. The united beds prob- 
ably also form a thick mass in the region east and southeast of Bucu, where 
they are below drainage levels. The Raven bed is less than 30 inches 
thick in most places, but is as much as 4i/ 2 feet thick a short distance 
south and southeast of Bucu. The Lower Banner is a clear bed 2 to 4 
feet thick between Lick Branch and Sandy Ridge. The Upper Banner 
includes 3 to 7 feet of recoverable coal between Breeden and Hardin 
branches and in the district east of Fryingpan Creek and south of Lick 
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Branch. Elsewhere the thickening of a shale parting is thought to separate 
the bed into two parts, though it is possible that more extensive pros- 
pecting may increase the known acreage of thick coal. 

Tiller and Jawbone coal beds. — The Tiller and Jawbone beds lie 750 to 
825 feet below the Upper Banner horizon, and are only a few inches apart' 
where they are exposed on Fryingpan Creek between Hardin and Lick 
branches. There is a thin sandstone stratum a few feet above the coal, 
separated from it by shale, and a siliceous conglomeratic sandstone a few 
feet below it. The coal is 4 to 6 feet thick where openings were found, but 
is rather impure and commonly eontains a thick parting of shale mixed 
with coal ("rash"). 

The bed has been utilized at several openings at Bucu. In a small 
mine on the west side of the creek (location 233, elevation 1,522 feet S.) 
there are 42 inches of coal that is somewhat bony in the middle, overlain 
by 10 feet of shale, and underlain by at least 24 inches of coal and clay 
mixed and interfoliated, and with slickensided surfaces. That all of the 
bed is not exposed is indicated by the following section, measured in an- 
other small mine a short distance south: 

Section of Tiller and Jawbone coal beds at Bucu. 
(Location 234, elevation 1,496 feet S., Fig. 17, Section 234.) 

Ft. in. 

Shale, yellowish -gray, argillaceous 1 

Coal 3 9 

Shale, in part mixed with coal, irregularly foliated along 

curved surfaces 2 9 

Coal, not well exposed 2 

Coal 5 9 

Parting 2 8 

The upper bench of coal, 45 inches thick, is mined on a small scale in 
front of the store at Bucu (location 235, elevation 1,525 feet H. L.). 
Near the wagon road, a little more than half-a-mile north of Bucu (loca- 
tion 236, elevation 1,565 feet B.), the coal is 40 inches thick and all 
except the upper 10 inches is foliated and slickensided. The roof is 4 
feet of thin-bedded sandstone. The coal is reported to be about the same 
thickness half-a-mile down the creek and a thick coal bloom shows in the 
road. 

A bed that lies 25 to 60 feet above the Tiller and Jawbone commonly 
contains less than 30 inches of coal in this basin and is less than a foot 
thick in many places. Half-a-mile west of the mouth of Priest Fork 
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(location 337, elevation 1,390 feet B.) this bed is 21 inches thick, but is 
split by shale a short distance down the creek into two parts. An exposure 
at stream level at the mouth of Hardin Branch (location 238, elevation 
1,425 feet B.) contains 17 inches of coal under 50 feet of thin-bedded 
sandstone and sandy shale. At Bucu the coal is about 20 inches thick 
and 25 feet above the Tiller and Jawbone beds. 

Raven and associated coal beds. — The Raven bed is 110 to 200 feet above 
the Jawbone horizon and is thin in most places. It contains 24 to 30 
inches of coal in places in the northern part of the basin and 2 to 4% feet 
on Lick Branch and neighboring parts of Fryingpan Creek; elsewhere it 
is thin and commercially unimportant. There is also coal at four or five 
horizons between the Raven and Kennedy beds, but no exposure of more 
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Fig. 17. — Sections of coal beds in the Fryingpan Creek drainage basin. 

than 2 feet of coal was seen and it is probable that these beds arc every- 
where thin. There are no reliable stratigraphic markers in this part of the 
section, so that the identification of the Raven is difficult and in places 
may be in error. 

The Raven bed is 31 inches thick, including an inch of shale in its 
lower half, at a small mine near Bucu (location 239, elevation 1,640 
feet B., fig. 17, section 239), with a thin-bedded sandstone overlying the 
coal. On the opposite or south side of Cabin Branch the bed is 15 feet 
lower and there is a foot of coal 6 feet above the thicker bench. An 
exposure of 27 inches of coal with a dark blue shale overlying the bed near 
steam level at Lick Branch School (location 240, elevation 1,050 feet 
B.) may be the Raven, but is probably a bed a short distance above 
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it. A small mine above the road near the mouth of Lick Branch (loca- 
tion 241, elevation 1,613 feet S., fig. 17, section 241) is certainly in the 
Raven bed. The overlying rock is sandstone and the bed contains 54 inches 
of coal with a 7-inch shale parting 15 inches from the top. The Haven 
appears to be in two benches about 30 feet apart farther south, and the 
upper bench is reported to be about 3 feet thick in a stream cut at the mouth 
of Breeden Branch (location 242, elevation 1,403 feet E. L.). 

Coal 16 inches thick is exposed at the level of a small tributary of 
Priest Fork (location 243, elevation 1,340 feet B-). The irregular laminae 
of the coal have slickensided surfaces caused by movement along the bed, 
and the irregular dips of strata in the vicinity make it uncertain whether 
this is the Raven or one of the higher beds. The same features characterize 
an exposure beside the path on Priest Fork (location 244, elevation 1,400 
feet B.), where the coal is 22 inches thick. Farther up Priest Fork (loca- 
tion 245, elevation 1,455 feet B.) an opening in what is probably the upper 
bench of the Raven bed shows 22 inches of coal split in the middle by 5 
inches of shale and dipping 2° west of south. Both benches are exposed 
opposite a house half-a-mile southeast of the last mentioned locality, as 
follows : 

Section of Haven toal bed on Priest Fork. 

(Location 246, elevation 1,510 feet B.) 

Ft. in. 

Sh&l*>. blue to dark drab, with coal at reek n par base 5 6 

Coal 9 

Clay and coal, mined 2% 

Coal 1 IV, 

Concealed 13 

Sandstone, medium-grained . , 6 

Coal bloom 

Coal I 10H 

Partings 2% 

One of the beds between the Raven and Kennedy horizons is 
19 inches thick where exposed in the hmtom of a small hollow near Abners 
Gap (location 217, elevation 1,560 feet B.). Coal 16 inches thick may be 
seen by the road near the forks of Priest Fork, but the irregular dips of 
strata in the vicinity make its correlation doubtful: 

Kennedy coal bed. — The Kennedy lies 280 to 380 feet below the Upper 
Banner horizon, the distance decreasing to the north. It has not been pros- 
pected much in this basin, so that its thickness is not well known. Its 
character in neighboring basins suggests that it is irregular in thickness, 
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being generally thin, but in places thickening to a bed of workable pro- 
portions. It contains 64 inches of coal at one place, as described below. 

The Kennedy appears to be about 3 feet thick in a caved drift on 
Rock Lick Branch (location 248, elevation 1,540 feet B.). There are 39 
inches of clear coal with sandstone immediately above and below the bed 
in a small mine near the mouth of Breeden Branch (location 24S, eleva- 
tion 1,655 feet B.). Near the head of ■ Fryingpan Creek (location 250, 
elevation 1,950 feet B.) the bed is only 15 inches thick, but it is much 
thicker in at least one place in the northern part of the basin, as shown 
in the following section : 

Section of Kennedy coal bed 1 mile southwest of the mouth of Priest Fork. 

(Location 251, elevation 1,570 feet B.. Fig. 17, Section 251.) 

Sandstone. Ft. in. 

Coal 1 3 

Shale 5 

Coal 2 3 

Shale and fine-grained sandstone 4 

Coal 1 10 

Sandstone. 

Coal 5 4 

Partings 8 

Lower Banner coal bed. — The Lower Banner lies about 100 feet below 
the Upper Banner. No complete measurements were obtained, but the 
bed is reported to be nearly free from shale partings and to contain 2 to 
4 feet of coal in the southern part of the basin, near Sandy Ridge and as 
far north as Lick Branch. A thickness of 34 inches of clear coal measured 
above the wagon road at the head of Fryingpan Creek (location 252, eleva- 
tion 2,220 feet B.) is below rather than above the average for this district. 
North of Lick Branch the bed is probably thinner in most places and may 
be absent in part of the district between lower Fryingpan Creek and Russell 
Fork. 

Upper Banner coal bed. — The Upper Banner lies only a few hundred 
feet below the tops of the higher ridges in this basin, and is a thick and 
important bed in two districts, where it includes 3 to 7 feet of coal, the 
characteristic very thin sandstone parting, and two or more shale partings 
commonly aggregating less than 1 foot in thickness. One of these districts, 
as now known, lies between the heads of Breeden and Hardin branches and 
will probably be shown by additional prospecting to extend somewhat 
farther north and south. The other district is in the area east of the 
upper part of Fryingpan Creek and south of Lick Branch. Outside these 
districts the principal shale parting below the thin sandstone layer thickens 
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and separates the bed into two benches, each containing less than 3 feet 
of coal. Nothing is known about the condition of the bed east of Frying- 
pan Creek and north of Lick Branch, but it is probable that it is split into 
two benches in nearly all of the basin and that both benches thin to the 
north. 

The most southern measurement was obtained in a drift below the 
wagon road on the upper part of Brceden Branch, and is as follows: 

Section of Upper Banner coal bed on Breeden Branch. 
(Location 253, elevation 1,025 feet B„ Fig. 17, Section 253.) 

Ft. in. 

Shale, sand v 2 

Coal . . .". 9 

Clay, carbonaceous 5^ 

Coal 11% 

Sandstone, carbonaceous 1 

Coal 1 Vi 

Shale 1 % 

Coal 3 6 

Coal ! 6 3 

Partings 1 7 

The partings are thinner at the head of Hardin Branch, where the 
total bed is reported to be 6 or ? feet thick at two caved prospects (loca- 
tions 254 and 355, elevation 1,990 feet B.), lying under a massive sand- 
stone 35 to 50 feet thick. The following two measurements in the same 
locality are cited by Stone: 
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The following two sections show the character of the bed in the district 
south of Lick Branch, The first section is cited from Stone's report and 
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the location is only approximate; the second is from an opening on a spar 
southeast of the mouth of Lick Branch. Other measurements are given 
in the description of the Upper Banner in the Indian Creek drainage basin. 

Sections of Upper Banner coal bed south of Lick Branch, 
{Location 25«, elevation 2,340 feet ?) 
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(Location 257, elevation 2,310 feet 


B., Fig. 17, Section 257. 
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Splash Dam and higher coal beds. — There is coal at a number of horizons 
above the Upper Banner, but only one complete measurement of any of 
them was obtained in this basin. It is probable that the beds in the Xorton 
formation above the Upper Banner are less than 3 feet thick everywhere, 
and less than 2 feet nearly everywhere. The Dorchester, Lyons, and Eagle 
coal beds, in the Wise formation, occupy small areas on Warn pier Ridge 
and measurements of them have been given in the description of coal in the 
Lick Creek and upper McClure River drainage basins. 

The Splash Dam bed was measured at one place, at the head of Hardin 
Branch (location 258, elevation 2,200 feet B.), where it is 23 inches thick 
and has a thin band of sandstone near the middle. The sandstone is mueh 
like that in the upper part of the Upper Banner bed, but the stratigrahic 
relations and topographic position of this exposure indicate that it is the 
Splash Dam bed and not the Upper Banner bed. 

INDIAN CBEEK. 

Geologic outline. — Only the western half of the Indian Creek drainage 
basin lies within Dickenson County. The rocks exposed in this part of the 
drainage basin include the upper 100 feet of the Lee formation, all of 
the Norton formation, and the lower 250 feet of the Wise formation. The 
upper part of the Lee appears only in the Left Fork of Cane Creek, how- 
ever it is more fully exposed just east of the county boundary in Indian 
Creek. The Gladeville and Wise were found only in small outliers on the 
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high ridges on the southwest. The stratigraphic succession is indicated by 
generalized sections on Plate XIII, by local sections 14, 15, and 16, by drill 
records (PI. X), and by general sections Ce and Cf. 

The dominant structural feature of the basin is the Sourwood Moun- 
tain anticline, an elongated dome, the axis of which lies just east of the 
county boundary for the greater part of its length. It has rather steep 
sides and comparatively flat top. The western flank of the anticline lies 
largely in Dickenson County and the beds dip to the northwest and north 
at 80 to 400 feet per mile. Rocks of Norton age at the mouth of Indian 
Creek dip steeply in places and have been buckled and sheared by the Russell 
Fork fault 

The Indian Creek drainage basin contains exceptionally thick coal in 
parts of the Tiller, Jawbone, and Upper Banner beds, and important beds 
at other horizons. {See figs. 10 and 18.) In the southern and central 
parts of the basin the Tiller and Jawbone are so close together that they 
could be mined as one bed containing 7 to 15 feet of coal and underlying a 
large area. The upper or Jawbone part of the combined beds contains sev- 
eral shale partings and is impure in places, but even the lower or Tiller part 
alone is an attractive mining proposition. In the northern part of the 
basin the Tiller and Jawbone are separated by 70 feet or less of shale and 
sandstone, both beds being thinner than in the districts where they are 
united. Where the beds are separated the Tiller is the cleaner and thicker, 
being especially good on part of Lambert Fork and under the ridges north 
and south of it. 

The Upper Banner contains about 5y« feet of excellent coal on Long 
Ridge, near the head of Cane Creek, and its shale partings are not so 
thick as to be seriously detrimental. In most other districts the Upper 
Banner is separated into two parts by an increase in the thickness of one 
of its partings. 

Coal less than 3 feet thick is common at a number of horizons and in 
many places. Coal beds that are locally 3 to 4 feet thick are the Raven 
near Sandy Ridge, and the Lower Banner near upper Cane Creek. 

Coal beds lower than the Tiller. — In addition to several thin and un- 
important coal beds in the basal part of the Norton formation, there is a 
fairly persistent bed 30 to 60 feet below the top of the Lee formation. 
This bed is 28 inches thick in a hollow near the mouth of Lambert Fork, 
half-a-mile east of the county line, and at least 30 inches thick half-a-mile 
north. 
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Tiller and Jawbone coal beds. — The Tiller lies 800 to 880 feet below 
the Upper Banner horizon and outcrops low down in all the principal 
valleys. Along Cane Creek and its tributaries and the upper part of Indian 
Creek it combines with the Jawbone coal to form a remarkable bed con- 
taining 5 to 15 feet of coal. The upper or Jawbone part of the combined 
beds contains several layers of shale and otber impurities and hi some 
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Fig. 18. — Sections of coal beds in the Indian Creek drainage basin. 
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localities could not be profitably mined. There are also layers of "rash," 
or crushed flaky coal, mixed with more or less shale. Some of the "rash" 
might be utilized for certain purposes, but most of it is simply waste that 
would give much trouble in mining. Along lower Indian Creek the two 
beds are too far apart to be mined as one. 

The first of the following measurements is a slight modification of one 
cited by Stone as made in a small mine, now caved, near the forks of 
Cane Creek. North of this opening the coal separates into two or more thin 
beds. The second measurement was made at one of two openings a short 
distance west of the first. 

Sections of Tiller and Jawbone coal beds about 1 mile southwest of Duty. 
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Partings are less detrimental to the value of the beds south of the 
openings just described. The following measurements were made at small 
strip pits: the first at the level of Cane Creek and the second near the 
mouth of Middle Fork. Two openings on the south side of Cane Creek, 
near these strip pits, are also in 8 or 9 feet of coal with shale partings aggre- 
gating 10 to 20 inches. The sections in these openings are as follows: 

Sections of Tiller and Jawbone coal beds near forks of Cane Creek. 
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The coal is at its best on the upper parts of Middle and Left Forks of 
Cane Creek, the following measurement, made at a strip pit less than a 
mile north of Riser Gap, being typical : 

Section of Tiller and Jawbone coal beds two and one-half miles south of 
Duly. 

(Location 263, elevation 1,700 feet B., Fig. IB, Section 263.) 

Sandstone. Ft. in. 

Coal 5 7 

Shale 5 

Coal 8 

Shale 1 

Coal 3 

Shale 2 

Coal 2 1 

Shale 4 

Coal 2 9 

Coal 11 4 

Partings 1 11 

The coal is exceptionally thick along most of Cane Gap Creek and John 
Fork. The proportion of shale in the Jawbone member of the bed is 
greater near the mouths of those streams, however, and the two members 
are rather widely separated by shale and sandstone farther south on Indian 
Creek. The first of the following measurements was made near the head 
of John Fork one-eighth of a mile east of the county line, and the second 
opposite the mouth of that stream, one-half mile east of the county line: 

Sections of Tiller and Jawbone coal beds on John Fork of Indian Creek. 
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On the Lower Indian Creek the Tiller is probably less than I 
thick. 
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No measurement of the entire Jawbone bed was obtained on lower 
Indian Creek except in the Indian Creek road near the month of Sullivan 
Branch, where the coal is 29 inches thick. Blooms and caved pits do not 
indicate that the Jawbone is very thick where separated from the Tiller. 

Raven and associated coal beds.— The Raven coal bed lies about 190 
feet above the Tiller and 650 feet below the Upper Banner coal horizon. 
In the northern part of the basin it is in most places only 1 or 2 feet 
thick, but in the southern part, near Sandy Ridge, it commonly con- 
tains 3 to 4 feet of coal with thin shale partings in its middle. The bed 
has been thoroughly prospected, but most of the prospects are caved and 
are difficult to find because of the position of most of the outcrop on wooded 
slopes 200 to 400 feet above the streams. One drift near the head of Middle 
Fork of Cane Creek (location 264, elevation 1,955 feet B.), in the area- 
where the bed is thickest, is reported to be in about 4 feet of coal with a 
very thin shale parting in the middle. 

There are several coal beds between the Raven and the Kennedy, 
but nearly everywhere they are lesB than 2 feet thick. One persistent bed 
is 30 to 50 feet above the Raven and another about 150 feet above 
the same horizon. It may be the latter bed that is 24 inches thick on the 
road near the mouth of Indian Creek (location 265, elevation 1,495 feet 
H. L.), but steep dips a short distance north make correlations uncertain. 
Coal 28 inches thick near the head of Cane Creek (location 266, elevation 
1,920 feet B.) is 143 feet above the Raven bed in a neighboring boring, 
(PL X, log C20), and coal of the same thickness near Cane Gap (loca- 
tion 267, elevation 2,280 feet B.) is at the same stratigraphic horizon. 
The last measurement was made in a small mine, in which the overlying 
rock is 8 inches of drab shale under sandstone. 

Kennedy coal bed. — The Kennedy lies 300 to 350 feet below the Upper 
Banner bed and outcrops high in the hills in most of this basin. In the 
southern part it is only 12 to 24 inches thick, a typical section being at an 
opening near Cane Creek, 1% miles southwest of Duty, where 21 inches 
of coal are overlain by drab sandy shale and a coarse sandstone forms a 
ledge a few feet below. 

Lower Banner coal bed. — The Lower Banner lies about 100 feet below 
the Upper Banner and outerops only high on the ridges. West and south 
of the upper part of Cane Creek the bed averages between 3 and 3y 2 feet 
thick; elsewhere it is thinner. Near the head of Sullivan Branch (location 
268, elevation 2,190 feet B., fig. 18, section 268) the bed is 31 inches thick, 
including an inch of shale 10 inches from the top. 
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Upper Banner coat bed. — The Upper Banner is an important coal bed 
in part of the basin and outcrops high on the ridges on the western side 
of Indian Creek and its tributaries in Dickenson County. Under the divide 
west of the head of Cane Creek the Upper Banner contains an average 
thickness of 5'/ a feet of coal, with the characteristic sandstone parting in the 
upper part and two thicker shale partings in the lower part Very little 
is known about the condition of the Upper Banner northwest of the lower 
part of Cane Creek and west of lower Indian Creek, but the lack of exposures 
or openings showing thick coal indicates that the bed thins to the north. 

The following two sections show the details of the Upper Banner in 
small mines near the head of Cane Creek. The first measurement was made 
near the tri angulation station on Long Ridge, and the second, which evi- 
dently does not include the lower 3 or 4 feet of the bed, at Smith Gap : 

Sections of Upper Banner coal bed near head of Cane Creel-. 
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Splash Dam and higher coal beds. — There is undoubtedly some coal at 
several horizons above the Upper Banner, especially in the Splash Dam bed, 
but no measurements were obtained of entire beds and no thick blooms 
were seen. 

BCSSELL POBK AND SHALL TRIBUTARIES NORTHWEST OF INDIAN CREEK. 

Geologic outline. — The area to he considered under this heading includes 
only the valley of Russell Fork below Indian Creek and the drainage basins 
of small tributaries not described elsewhere, and is, therefore, a long, 
narrow strip extending only a short distance back from the river. Rocks 
exposed include a large section of the Lee formation in The Breaks of 
Sandy, the Norton formation, the Gladeville sandstone, and the lower 425 
feet of the Wise formation. The section of the Lee in The Breaks is nearly 
complete and is the fineBt exposure of the rocks of that age in Dickenson 
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(B) View showing the height of the canyon walla 
in The Breaks of Sandy. The pinnacle at 
the top is 850 feet above the river. 



PLATE XVII. — VIEWS IN THE BREAKS OF SANDY. 
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(B) Looking down Big Sandy River in The Breaks of Sandy. 
PLATE XVIII.— VIEWS IX THE BREAKS OF SANDY. 
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County. The strata mapped as undifferentiated Pennsylvanian include 
chiefly rocks belonging to the part of the Norton formation that is above 
the Raven coal horizon, with a few Wise and Oladeville beds in the district 
north of McClure River. Strata mapped as Gladeville and Wise occur 
only near the tops of a few ridges. The stratigraphic succession is shown 
by the generalized columnar section for the northeastern and central parts 
of the county {PI. XIII), by logs of borings in the valley of Russell Fork 
(Pis. IX and X), by local sections 21 and 22, and by general sections Cb, 
Cc, Cd, and Cf. 

The structure of a large part of the area is complicated by the Russell 
Fork fault. Beds not mapped as undifferentiated dip, in general, to the 
northwest and north at very low angles as far north as the axis of the Mid- 
dlesboro syncline near Pound River. North of the axis they dip to the 
southeast. North of the Pine Mountain anticline the beds dip steeply east 
and northeast. 

Beds northwest of Sand Lick and the mouth of Lick Creek, mapped as 
undifferentiated, dip chiefly northeast at high angles, though there are 
places where there are dips in other directions at all angles up to 90 degrees. 
The apparent structure in places is that of a monocline dipping steeply to 
the northeast, but this feature is really subordinate to shearing and buckling 
along one or more faults parallel to the long axis of the area. This is 
explained more fully on pages 57-63. This area of deformation is associ- 
ated with the Russell Fork fault which has already been described. 

The structure of the beds mapped as undifferentiated along Russell Fork 
on the eastern side of the county is even more obscure. The beds are nearly 
level in some places, but in others dip irregularly in different directions. 
Strata on the southwest have been moved northwest past those on the north- 
east along a vertical or very steep fault plane and have been more or 
leBS buckled and folded during the process. 

The area has only a few thick coal beds. (See fig. 19.) Coal beds 
included among the rocks mapped as undifferentiated Pennsylvanian are 
nearly all thin and are commonly crushed and fractured so that probably 
they could not be mined with profit. Beds below the Kennedy horizon are 
exposed in small areas only and are less than 2 feet thick. The Lee coals 
are thin, only two blooms being seen in The Breaks and each of these is 
less than 2 feet in thickness. The Kennedy is thin in most places, though 
locally 3 or 4 feet thick. The Lower and Upper Banner, so far as now 
known, are both less than 2 feet thick, and in places are lacking. The 
Splash Dam bed is thin in most places, but contains about %y» feet of coal 
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north of McClure River and Russell Prater Creek. The Hagy is persistent 
in the northwestern part of the basin, but is not more than 2 feet thick. 
The Dorchester, Lyons, and Blair beds contain 2 or 3 feet of coal in the 
small areas in which they have escaped erosion, but commonly include 
several shale partings. The Eagle bed is 2 to 5 feet thick, but little coal 
was found at the Clintwood or higher horizons. 

Outcrops not correlated. — In The Breaks a coal bed 32 inches thick 
in the Lee formation has been mined recently, one-half mile south of the 
State line. The coal is free from partings, and is black, solid, and 
blocky. The dip is slight at the drift mouth, but 50 feet therefrom it 
is 15° to 18° west, and increases rapidly westward. The coal is overlain 
and underlain by massive conglomeratic sandstone. The drift mouth is 
TO feet below railroad level and has an elevation of 1,940 feet. 

Thin and moderately thick coal beds were seen in a number of places 
within the areas mapped as undifferentiated Pennsylvanian. The occur- 
rence in these areas of irregular dips, indicating buckles and possible faults, 
makes it unsafe to assign these exposures to any definite bed, though the 
approximate stratigraphic position of many may be ascertained. 

A coal bed that is at least 16 inches thick is exposed in the road south- 
west of the mouth of Pound River (location 271, elevation 1,669 feet S.) 
and may be the Dorchester. What may be the Lyons bed is 23 inches thick 
a short distance up the road from location 271 {elevation 1,705 feet B.) 
and a 2-foot bed of doubtful stratigraphic position was seen northeast of 
location 271 (elevation 1,565 feet B.) Steep dips in different directions 
may be seen along the road on both sides of these outcrops, involving 
several coal beds. The following measurement of a bed that resembles the 
Splash Dam was made on a western tributary of Russell Fork, north of 
Hill School. The bed is nearly level where measured, bat strata in other 
parts of the hollow dip more or less steeply, chiefly to the east or north- 
east: 

Section of coal bed one and one-fourth miles south of mouth of Pound River. 
(Location 272, elevation 1.500 feet B„ Fig. 19, Section 272.) 

Ft. in. 

Coal g 

Shale 3 

Coal 2 3 

Shale 1 

Coal 1 8 

Shale, compact 1 fl 

Coal 4 7 

Partings 1 3 
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Stooe states that coal about 4 feet thick was reported at a caved drift 
by the wagon road (location 2i3, elevation 1,355 feet S.), just south of 
Sand Lick. Strata associated with this coal bed, which is probably the 
Kennedy, dip at an angle of about 7° in a neighboring exposure. Farther 
down Russell Fork, at the mouth of Duty Branch (location 27-1, eleva- 
tion 1,284 feet H. L.), there are 18 to 24 inches of slightly impure and 

272 279 2S2 266 29* 295 
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I | I I I 
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crushed coal. There appears to be a fault at the side of this opening and 
beds dip steeply northeast for a few rods up Duty Branch. A few yards 
behind the house at the mouth of Duty Branch coal 16 inches thick dips 
23° N. 65° E. 

There are only a few uncorrelated coal exposures, probably of beds 
between the Tiller and Kennedy horizons, in the areas mapped as un- 
differentiated Pennsylvanian along Russell Fork on the eastern boundary 
of the county. One of these is at the sharp bend in Russell Fork at loca- 
tion 875 (elevation 1,456 feet S.), where there are 18 inches of coal with 
sandstone overlying the bed. There are 16 inches of coal, dipping south- 
east, in the road on the north side of the river a quarter of a mile below the 
mouth of Indian Creek. A coal bed 23 inches thick outcrops beside the same 
road iy 2 miles farther north. 

Coals in the Lee formation,. — -Few exposures of coals in the Lee forma- 
tion have been seen in the lower part of the Russell Fork drainage basin. 
The following measurement was made in The Breaks : 

Section of Lee coal bed in The Breaks of Sandy. 

(Location 276, elevation 1,065 feet B.) 

Ft. in. 
10 



Raven and associated coal beds. — The Raven bed is below stream levels 
in most of the southern part of this area, but is exposed in the lower part of 
Abners Branch, which heads near Abners Gap. It has been opened at a 
few places on the logging tramway near Bee (location 277, elevation 1,483 
feet H. L.), where it is 3 to 26 inches thick, with 4 feet of blue to drab shale 
under sandstone overlying the coal bed, and dips slightly down the branch. 

As shown by blooms and a few caved openings, there are at least two 
thin coal beds between the Raven and Kennedy horizons. The only com- 
plete measurement obtained was at Abners Gap (location 278, elevation 
1,550 feet B.), where a 22-inch coal bed about 150 feet below the Kennedy 
horizon is overlain by 2 feet of blue to drab shale under sandstone. 

In the northern part of the area the Raven is largely above stream levels 
and a number of measurements were obtained. The bed ranges from iy% 
to 4 feet in thickness and is in most places free from partings. 

On Russell Fork two miles north of the mouth of Pound River the 
Raven coal bed is 35 inches thick (location 279, elevation 1,175 feet B., 
fig. 19, section 279). One mile farther northeast on Russell Fork near 
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the mouth of Camp Branch the same bed is 30 inches thick (location 
280, elevation 1,135 feet B.). On Skegg Branch (location 281, elevation 
1,171 feet S-), the bed measures 33 inches; and on Skeet Rock Branch 
(location 282, elevation 1,690 feet B., fig. 19, section 288), the Raven 
bed was found to be 44 inches thick. 

Kennedy coal bed, — The Kennedy horizon is about 300 feet below that 
of the Upper Banner in the area in which it ie exposed. It is irregular 
in thickness and probably thin in most places, though it ia locally as much 
as 4 feet thick. On the east side of Russell Fork \y% miles below the 
mouth of Indian Creek the coal is 3 feet thick and has 4 feet of irregularly 
bedded shale overlying the bed. The coal is at least 30 inches thick near 
the mouth of Laurel Branch, in an opening beside the road (location 283, 
elevation 1,336 S.), where it lies on a very coarse sandstone that outcrops 
conspicuously along this part of Russell Fork. The bed is reported to 
be *2 inches thick in a drift on the west side of the river a mile southeast 
of Sand Lick, and to be slightly thicker at Sand Lick, as previously men- 
tioned. 

The Kennedy is exposed just above water level along Russell Fork south 
of The Breaks and low down on the hillsides to the east of the river. On 
the east side of Russell Fork a mile north of the mouth of Pound River 
(location 284, elevation 1,225 feet B.) a coal bed, probably the Kennedy, 
measures 40 inches, and one-fourth mile farther north on the same side 
of the river (location 285, elevation 1.205 feet B.) a coal bed, doubtfully 
interpreted as Kennedy, shows 14 inches of coal. The Kennedy is thin 
throughout this portion of the Russell Fork drainage basin. 

Lower and Upper Banner coal beds. — Both the Lower and Upper Banner 
coal beds are thin in this area and may be lacking in a large part of it. 
The Lower Banner was measured only in a drift near stream level in the 
upper part of Laurel Branch (location 286, elevation 1,547 feet S.), 
where it is 19 inches thick. The Upper Banner was seen only by a path 
on the spur north of Lazarus Branch (location 287, elevation 1,580 feet 
B.), where what is probably only one bench of a split bed is about 15 
inches thick. 

Splash Dam coal bed. — The Splash Dam coal lies 40 to 100 feet above 
the Upper Banner horizon and only a few feet above a massive sandstone 
that makes conspicuous ledges and cliffs. It is probably thin southeast 
of the mouth of Fryingpan Creek, but northwest of that place there are 
many openings showing iy 2 to 4 feet of coal. The bed is at its best north 
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of Russell Prater Creek, where the average thickness of coal is about 3^2 
feet. Where the coal is thick there are commonly a few very thin shale 
partings and a characteristic layer of very hard, slightly bony coal. 

The Splash Dam bed is exposed at railroad level 1 mile north of McClure 
River (location 388, elevation 1,267 feet S., fig. 19, section 388) and 
was utilized in railroad construction work. A measurement in a small 
drift at this place shows the bed to be 44 inches thick, including an inch of 
shale 8 inches from the top and a slightly bony layer in the lower part. 
The rock beneath is shale that is carbonaceous at the top and the rock above 
the coal bed is 30 feet of blue shale that grades into an overlying sandstone. 
At location 388a (elevation 1,295 feet), one-fourth mile west of location 
388, a recent drift showed the Splash. Dam to be 46 inches thick, with a 
clay parting one inch thick 28 inches below the top of the bed. 

The Splash Dam bed is 18 to 24 inches thick at four openings on dif- 
ferent western tributaries of Russell Fork between McClure River and Lick 
Creek. The opening farthest north (location 289, elevation 1,670 feet B.) 
contains 19 inches of coal, including at the top 5 inches of impure cannel 
over an inch of bony coal. 

In the part of the basin that lies east of Russell Fork, the coal is at 
least 18 inches thick on a tributary of Tilda Anderson Branch (location 

390, elevation 1,645 feet B.), 31 inches thick east of Sand Lick (location 

391, elevation 1,640 feet B.), 18 inches half-a-mile north of the village 
(location 392, elevation 1,655 feet B.), and 19 inches opposite the mouth 
of Lazarus Branch (location 293, elevation 1,525 feet B.). At the opening 
last mentioned a thin layer of cannel coal caps the bed as at location 389, 
and the overlying rock is a blocky black shale in all openings near Sand 
Lick. 

The Splash Dam coal is 32 inches thick in a drift opposite the mouth 
of McClure River (location 294, elevation 1,400 feet B., fig. 19, section 
294), and about 44 inches in another a short distance north. At a small 
mine half-a-mile north of location 294 (location 295, elevation 1,350 feet 
B., fig. 19, section 295), the bed is 40 inches thick, including an inch of 
coaly shale in the middle and 4 inches of worthless coal and shale at the 
base. Seven double entries have recently been driven into the hill side 
at the bend in the river one and one-half miles north of the mouth of 
McClure River (location 295a, elevation 1280 feet). A measurement in 
the third west double entry shows the bed to be 45 inches thick, with 4 
inches of clay 24 inches below the top of the coal. The bed has about the 
same thickness for nearly 2 miles north of the mouth of Russell Prater 
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Creek and then disappears beneath the river because of a gentle northward 
dip. Its horizon is plainly marked by a massive 60-foot sandstone the 
top of which is 5 or 10 feet below the coal. At the tunnel 2*4 miles 
from the mouth of the Russell Prater Creek, the coal again appears at 
river level and has been mined for railroad construction purposes. The 
dip at the mouth of the drift is 18° N. E-, and a measurement of the 
bed is as follows: 

Section of Splash Dam coal bed at tunnel south of Barts Lick Creek. 

(Location 296, elevation 1,210 feet B., Fig. 19, Section 296.) 

Ft. in. 

Sandstooe, massive ait top, tbio-bedded at bate. . 20 

Shale 1 

Coal 8 

Coal in eome places, "rash" and shale in others. . , . . 6 

Coal 1 3 

Coal ''.'.'.''.['.'-'-'-'.[''.'.'.'-'.'.'.'.'.'.'.'-'.'.'.'.'.v.'.'.'-'.'-'.'.'-'-'.'..'-"... I 7 

Coal 4 

Parting * 

West along the river (location 296a, elevation 1,215 feet), the bed is 
split into two benches by a 6-inch parting of clay and carbonaceous shale, 
the upper bench being 30 inches thick, the exposed part of the lower bench 
measuring 20 inches, the base of the bed being concealed. 

The coal is below river level from the north end of the tunnel to the 
Splash Dam jmt below the mouth of Pound River, where a northward 
rise of the beds causes it to reappear. In the mine of the Splash Dam 
Coal Company (location 296b, elevation 1,273), the bed is 32 inches thick 
with a clay parting one-half inch thick 2 inches below the top of the 
coal. The bed is overlain by 10 inches of shale which is succeeded above 
by sandstone. Measurements in a drift at railroad level 50 feet north of 
the dam and at a small mine a short distance farther north and !>0 feet 
higher (location 297, elevation 1,300 feet C. C. C, fig. 19, section 297) 
show 37 to 39 inches of coal, including a 3-inch, slightly bony layer 21 
inches below the top.' The rock above the coal bed is 6 feet of sandy shale 
under sandstone, and thick massive sandstone is only 2 feet below the 
coal. Several recent drifts one-fourth mile northeast of location 297 
(location 297a, elevation 1,330 feet), show the Splash Dam to be 30 inches 
thick with several thin clay partings. The roof is sandstone and the bed 
dips 5" towards the north. 
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Two drifts recently opened south of the month of Fall Branch (loca- 
tion 297b, elevation 1,435 feet), show the bed to be variable in thickness 
in this locality. It was reported to average 42 inches. A measurement 
made 100 feet from the mouth of the drift showed 32 inches of coal 
with sandstone cover and dipping 10° S. 25° E. 

The Splash Dam bed is represented in the extreme northeastern part of 
Dickenson County where it is found along Camp Branch, Barts Lick, and 
Hunts Creek. In this area it ranges from Ify^ to 4% feet in thickness. 
The following measurements were made on Camp Branch : 

Sections of Splash Dam coal bed on Camp Branch. 

evation 1.507 feet (Location 299, elevation 1,420 feet.) 



Coal 1 4 Coal 

Bone 5 Shale . 

Conl (loner 3 indies Coal 



Coal 2 

Coal 2 7 Parting 

(Location 300. elevation 1,367 feet S., Fig. 19, Section 300.) 

Ft. 


2 



























Another measurement on the west side of Camp Branch (location 301, 
elevation 1,540 feet B.) shows but 12 inches of coal. 

Uagy conl bed. — The Hagy coal bed in most places is 100 feet above 
the Splash Dam hed and is 2 feet or less thick. It lies a few feet above 
a massive sandstone that makes more or less conspicuous ledges, and com- 
monly is overlain by blue shale that is succeeded above by a thin bed of 
sandstone. Eight measurements were made east of Russell Fork in Dicken- 
son County, but only thin blooms were found elsewhere. 

The Hagy bed is 24 inches thick at the head of the right fork of Tilda 
Anderson Branch (location 302, elevation 1,700 feet B.) and 19 inches on 
a left fork (location 303, elevation 1,740 feet B.). The coal is 18 inches 
thick at the end of the tunnel south of Barts Lick Creek (location 304, 
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elevation 1,260 feet B.), and is exposed in railroad cuts from the tunnel 
to a few rods beyond the creek (location 305, elevation 1,245 feet B.), 
where it is 23 inches thick. 

Several measurements were made on Camp Branch where the Hagy bed 
is well exposed. Near the head of the stream the following measurement 
was made ; 

Section of Hagy coal bed near head of Camp Branch. 

(Location 306, elevation 1,455 feet B.) 

Ft. in. 

Coal 1 4 

Coal, bonv 3 

Coal, slightly bony 5 

Coal 1 9 

Parting 3 

Farther west on Camp Branch another measurement was made (loca- 
tion 307, elevation 1,480 feet S.), showing the Hagy bed to be more than 
1 foot thick, and a quarter of a mile still farther northwest (location 308, 
elevation 1,525 feet B.) the bed was found to be 27 inches thick, A 
measurement on the south side of Barts Lick Creek (location 309, elevation 
1,450 feet C. C. C.) shows 23 inches of coal, with one inch of hard bright 
coal near the middle of the bed. 

Coal beds in Wise formation. — There are four coal beds in the lower 
200 feet of the Wise formation : The Dorchester near the base, the Lyons 
20 to 40 feet higher, the Blair about 100 feet above the Dorchester, and 
the Eagle 50 to 90 feet above the Blair. These beds contain 2 or 3 feet of 
coal in most places, but underlie only small areas near the tops of a few 
ridges and will not be described separately, 

The Lyons bed is 23 inches thick V/o miles southwest of the mouth of 
Pound Biver (location 310, elevation 1,880 feet B.), and the Dorchester 
is about the same thickness at the neighboring road coiner, though split 
into two benches by shale. 

In the ridge road iy 2 miles northeast of Sand Lick (location 311, ele- 
vation 1,951 feet S., fig. 19, section 311) the Dorchester is at least 34 
inches thick, as is also the Blair at the head of the right fork of Tilda 
Anderson Branch (location 312, elevation 2,040 feet B., fig. 19, section 
318.). 

The first of the following measurements of the Dorchester was made 
at a small mine above the tunnel south of Barts Lick Creek, and the second 
in a small hollow a few rods north of the mouth of the creeV: 
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Sections of Dorchester coal bed on Russell Fork near Boris Lick Creek. 



Ft. in. Sandstone. 

Sandstone 20 Shale, thin. 

Shale 1 Coal 

Coal 1 8 "Rash" 

Clay 4 Coal 

Coal 2 ■ Shale 

Clay 9 Coal 

Coal, impure 8 



In the hollow in which the last section was measured several higher 
beds are exposed. The Lyons coal (elevation 1,455 feet B.) is 20 inches 
thick, with two coal streaks in the thin shale overlying the coal bed. The 
lower bench of the Blair bed is 33 inches thick (elevation 1,550 feet B., 
fig. 19, section 314), and the upper bench is about 20 feet higher and con-. 
tains only 13 inches of coal that could be utilized. The Eagle bed (eleva- 
tion 1,630 feet B., fig. 19, section 314) is 30 inches thick. Because of 
rather steep dips and an error in the topographic map that makes locations 
uncertain, the elevations of these beds do not furnish a means of calcu- 
lating the exact distance between them. 

RU88ELL PBATER AND BART8 LICK CREEK3. 

Geologic outline. — Beds exposed in the drainage basins of Russell Prater 
and Barts Lick creeks in Dickenson County include those from 140 feet 
below the Splash Dam coal horizon to 500 feet above the base of the Wise 
formation. The stratigraphy is shown by the generalized columnar section 
for the northeastern part of Dickenson County (PI. XIII), by logs of 
borings in the northeast corner of the Clintwood quadrangle (PI. IX), 
by local section 22, and by general sections for areas Ce and Cd 
(Fig. 2). Dips are low and their direction is governed chiefly by the 
Middlesboro syncline, the axis of which extends from southwest to north- 
east in the Barts Lick Creek drainage basin. In the small area north of 
this axis beds dip southeast, and elsewhere to the northwest or west. 

The area contains some coal beds that afford possibilities of profitable 
extraction in the near future. (See figs. 10 and 20.) The Upper Banner 
bed, which is thick in many localities farther south and southwest, is only 
a few inches thick in this part of the field. The Splash Dam bed con- 
tains about 3 feet of coal along the lower part of Bussell Prater Creek, 
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but splits to the east. The Hagy bed is about 3 feet thick along Barts 
Lick Creek and the lower part of Russell Prater Creek, and thickens to 
the east, reaching a maximum of nearly 5 feet in an opening on War 
Fork Creek in Buchanan County. The Dorchester, Lyons, and Blair 
beds are thin in many places and contain several layers of shale. Locally, 
however, the layers of coal are as. much as 3^ feet in aggregate thick- 
ness in the Dorchester bed and 5*4 feet in the Blair bed. 



SplashDam 




The Eagle bed would be by far the most valuable bed in these basins 
were it not for the fact that it underlies only small areas near the ridge 
tops. It contains coal 4 to 5 feet thick on both sidea of most of Russell 
Prater Creek and its tributaries, and includes a few partings that would 
give trouble in mining. The Clintwood and Campbell Creek beds have 
rarely been found in the small areas in which they might outcrop near the 
tops of some ridges, though the Clintwood is about 4 feet thick a short 
distance north of the eastern part of the Russell Fork drainage basin east 
of Dickenson County. 



dbyGoogle 



164 THE GEOLOGY AND COAL BESOURCES OF DICKENSON COUNTY 

Splash Dam coal bed. — The Splash Dam bed lies a few feet above a 
massive sandstone and is exposed a short distance above stream level along 
Russell Prater Creek from its mouth nearly to the head of the left fork 
and of War Fork in Buchanan County. The bed contains about 3 feet 
of coal with only thin shale partings along the lower part of Russell Prater 
Creek, but at the county line and eastward it is split by thin shale beds 
into two or three parte, of which none is more than 2 feet thick. 

The eoal is in two benches 16 feet apart on the county line a quarter 
of a mile north of Russell Prater Creek. The lower bench is 16 inches 
thick and the upper is 17 inches. 

The coal is thicker and probably in only one bench on the lower part 
of Russell Prater Creek, as shown by the following measurements, the first 
made at a small mine near the road between Russell Prater and Barts 
Lick creeks and the second at an exposure a short distance west: 

Sections of Splash Dam coal bed on lower Russell Prater Creek. 
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An analysis of the coal of this mine is given on page 204 of this report. 

A short distance down the creek (location 317, elevation 1,381 fe*t 
C. C. C.) the bed is 29 inches thick, with only a few thin layers of im- 
purities. 

Hagy coal bed.— The Hagy eoal is 60 to 120 feet above the Splash Dam 
bed, the average distance being about 100 feet. It is underlain by a 
sandstone that is slightly thinner than that of the Splash Dam and is 
overlain by deep blue shale. The bed is exposed low in the valley of 
Russell Prater Creek from its mouth nearly to the heads of the principal 
branches in Buchanan County and also along the lower part of Barts Lick 
Creek. The coal is 15 to 26 inches thick along Barts Lick Creek and Russell 
Prater Creek in Dickenson County. The bed is clean, shale partings 
being very thin in some localities and absent in others. 
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A caved drift on a small tributary south of Prater School (location 
318, elevation 1,585 feet B.) is in coal at least 2 feet thick. The Hag}' 
bed is 26 inches thick in a small mine beside the road from Russell 
Prater to Barts Lick Creek (location 319, elevation 1,473 feet S.), and 
is probably about the same elsewhere along the lower part of Russell 
Prater Creek. It is 25 inches thick near Barts Lick School (location 
320, elevation 1,430 feet B.), but is only 15 to 22 inches thick along 
lower parte of Barts Lick Creek (location 321, elevation 1,375 feet B. ; 
location 322, elevation 1,330 feet B. ; location 323, elevation 1,275 feet 
B.); location 309, already described gives a section of the Hagy bed on 
Barts Lick Creek one mile northeast of Barts Lick School. 

Dorchester and Lyons coal beds. — The Dorchester coal is 250 to 340 
feet above the Splash Dam coal and only a few feet above the base of the 
Wise formation. The thickness of coal aggregates a few inches to about 
3 J /2 feet, but the bed commonly contains thin shale partings that impair 
its commercial value. The Lyons bed is 20 to 40 feet above the Dorchester 
and is less than 2 feet thick. 

The Dorchester is about 3 feet thick on the ridge south of lower Russell 
Prater Creek, and 32 inches of it, the upper part being removed by erosion. 
shows in the road east of Prater triangulation station (location 324, ele- 
vation 1,916 feet S.). Here the coal is only 4 inches from the underlying 
Gladeville sandstone. 

The character of the Dorchester aloDg lower Barts Lick Creek is shown 
by the following four sections, the first one south of the stream and the 
others north of it: 

Sections of Dorchester coal bed on lower Barts Lick Creek. 
(Location 326, elevation 1,450 feet B.) 
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{Location 328, elevation 1,530 feet B., 

Shale. Ft. in. 

Coal 11 

Clav 1 

Coal 7 

Shale 2 

Coal 9 

Sandstone. 

Coal 2 3 

Partings 3 
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The following sections illustrate the character of the Dorchester on 

Upper Baits Lick Creek: 



Sections of Dorchester coal bed on Upper Barts Lick Creek, 



(Location 320, elevation 1,650 feet B.) 
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The following measurements of the Dorchester bed were made on the 
upper part of Little Lick Creek : 

Sections of Dorchester coal bed on Upper Little Lick Creek. 
(Location 331, elevation 1,580 feet B.) (Location 332, elevation 1,610 feet P..) 



Coal 

Shale .. 

Coal 



Coal 

Shale 

Coal 

Sanditone, fine-grained 

Coal 



Blair coal bed. — The Blair bed is 50 to ISO feet above the Dorchester 
coal bed. In many places it is in two benches separated by shale sev- 
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eral feet thick. One of the benches is so thin as to be of no economic 
importance, and the other, though containing layers of coal aggregating 
I14 to 5^2 feet thick, commonly includes several thin layers of incom- 
bustible material that make its successful utilization problematical. There 
are undoubtedly localities in which the bed is sufficiently clean to be an 
important resource. The Blair is thickest in the Greenbrier Creek drainage 
basin just east of Dickenson County. 

The following measurement was made near the head of Barts Lick 
Creek : 

Section of Blair coal bed near the head of Barts IAck Creek. 

(Location 333, elevation 1,740 feet C. C. C.) F( jn 

Coal 11 

Clay and shale 1 I 

Coal (pyritiferous) 1 2 

Coal 2 1 

Parting 1 1 

Eagle coal bed.— The Eagle bed lies 140 to 200 feet above the Dorchester 
coal and a few feet below a thick sandstone that makes conspicuous cliffs. 
In places thin bed is only 30 feet above the Blair," but in others the in- 
terval is 50 to 100 feet. The coal is not very thick north of Barts Lick 
Creek, but elsewhere in this basin it is fairly clean and has an average 
thickness of 4 to 4% feet - The bed lies so high in the hills that it has a 
comparatively small acreage. One of the peculiarities of the Eagle in places 
is a very thin sandstone parting much like the one that is characteristic of 
the Upper Banner bed farther south. 

The Eagle is naturally exposed on a slope near Prater triangulation 
station, south of Russell Prater Creek (location 334, elevation 2,040 feet 
B., fig. 20, section 334) and is 68 inches thick, including 3 inches of shale 
a foot below the top. Another measurement iy 2 miles north of Russell 
Prater Creek and a quarter of a mile west of the county line shows the 
following section: 

Section of Eagle coal bed east of Wolfpen Branch. 

(Location 335, elevation 1,820 feet B„ Fig. 20, Section 335.) 

Shale. Ft. in. 

Coal 1 

Clay 1 

coal im . 

day % 

Coal 1 3 

"Rash" 2 

Coal 2 9'/, 

Coal 5 1 

Partings 3% 
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Another measurement one mile farther north and just east of the 
Dickenson-Buchanan county line shows over 5 feet of coal with IV2 inches 
of partings. 

The following measurements were made at two small mines that have 
supplied fuel for lumbering operations, the first being on Wolfpen Branch 
of Russell Prater Creek, and the second on Slate Branch of Barts Lick 
Creek: 

Sections of Eagh coal bed on Wolfpen and Slate branches. 





Ft. 


in. 


Sandstone. 


Ft. 


in. 


Shale 


... 11 




Coal . . . 




9V, 


Coal 




I 


Clay 




..'.;. 


Clay 




u 


Coal 


1 


1 


Coal 


... 3 


5 


Clay 




I 


Clay 




1 


Coal 


1 


Itt 


Coal 


... 1 








\>~. 


Shale. 






Coal 

Coal 


1 


2 


Coal 


4 


6 


• 4 


2 


Partings . . . 




H4 


Partings , . . 




8 



An analysis of the coal from location 337 is given on page 205 of this 
report. 

The following measurement shows the character of the Eagle bed at 
the head of Barts Lick Creek : 

Section of Eagle coal bed at the head of Barfs Lick Creel: 

(Location 338, elevation 1,820 feet C. C. C.) 

Ft. in. 

Coal 1 5 

Shale 2 

Coal 8 

Coal 2 1 

Parting 2 

Clintwood coal bed. — The Clintwood coal bed lies from 50 to 130 feet 
above the Eagle. It outcrops only in small areas on the highest ridges. 
The following section illustrates its condition near the head of Barts 
Lick Creek: 
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Section of Clintwood coal bed near the head of Barts Lick Creek. 
(Location 330, elevation 1,000 feet C. C. C„ Fig. 20, Section 330.) 

Ft. in. 

Coal 7 

Clay I 5 

Coal 1 

Clay 2 

Coal 2 

Shale 3 

Coal 2 S 

Coal 3 7 

Partings 1 10 

CLUTCH SIVES DBAXXAGE BASIB. 



DUMP GREEK. 

Geologic outline. — This basin includes only the extreme headwaters of 
Road Fork and Hurricane Fork of Dump Creek. The rocks exposed 
range from 165 feet below the Lower Banner to 200 feet above the base 
of the Wise formation. The general characters of the strata, the distances 
between coal beds, and other geological data are shown in the generalized 
columnar section for the southeastern part of Dickenson County, in the 
general section for area Ce (fig. 2), in local sections 14 and 15, and in the 
drill records (Plate X). 

The basin is on the west Sank of the Sourwood Mountain anticline, 
the axis of which trends north-south. Dips are therefore west and north- 
west, and are gentle, 

There are important coal beds in this region, only small portions of 
which lie in the limited basin under consideration here. The Tiller and 
Jawbone beds are concealed below the surface, but are believed for reasons 
stated later, to be thick. There are several coal beds between the Jawbone 
and Lower Banner beds, but in most places they are thin. The Raven 
bed, however, is 3 to 4 feet thick, exclusive of local partings, and the 
Kennedy in a few places about 3 feet thick. Both of these He every- 
where beneath the surface. 

The Lower and Upper Banner coal beds are beiug mined by the Clinch- 
field Coal Corporation on a large scale at Wilder just beyond the county 
line. Mine 55, in the Lower Banner bed on both sides of Laurel Branch, 
is in coal 3y 2 to 4% feet thick. Mine 6 in the Upper Banner lied is on 
the south side of Laurel Branch in coal 4 to 7V& feet thick, and an entry 
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being driven southwest under Sandy Ridge toward the workings of mine 2 
at the head of McClure River is in similarly thick coal. Both these mines 
are modern and well equipped in every way and have a large producing 
capacity. The product is shipped over a short spur of the Carolina, Clinch- 
field and Ohio Railway to Kiser, on the Norfolk and Western Railway. 
Elswhere in the Road Fork basin the Lower Banner is 3 to 7 feet thick. 

... Mine 55 »t W.kter Mine 6 «t Wilder 



Lew Banner Lower Banner Lower Banner Lcwer Binner Upper Banner Upper Banner Upper Binner 




•■k 



Fig. 21. — Sections of coal beds in the Clinch River drainage basin. 

There are probably localities in which coal beds in the Norton forma- 
tion higher than the Upper Banner, especially the Splash Dam bed, are 
2 or 3 feet thick, but the only exposures seen were too thin to be con- 
sidered workable. Beds in the Wise formation on Sandy Ridge may in 
places be fairly thick. 

Tiller and Jawbone coal beds.— The Tiller coal lies 850 to 950 feet 
below the Upper Banner horizon. The Jawbone is as much as 100 feet 
al>ove the Tiller in parts of this baBin but, as shown by drill records 
(PI. X), the two beds unite under a large part of the Hurricane Fork 
drainage basin. Where the beds are separated the interval between them 
is occupied chiefly by coarse-grained, siliceous sandstone that contains 
quartz pebbles. Both beds are below the surface. Where the two beds 
are united under part of the Hurricane Fork basin they are probably much 
like the thick and valuable double bed that is exposed north of Sandy Ridge 
on the headwaters of Indian and Cane creeks. Both of the beds are 
probably also workable in much of the area in which they are separate; 
for the Jawbone includes 3Va to 8 feet of coal where it comes to the sur- 
face on Hurricane Fork 3 to 4 miles south of Dickenson County, and 
the Tiller is 4 to 5 feet thick at the "slope mine" of the Clinchfield Coal 
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Corporation 5 miles southeast of the county, the main entry of which has 
been driven between 2 and 3 miles northward toward Dickenson County. 1 
It is an excellent bed containing 3 to 4 feet of coal beneath the headwaters 
of Hurricane Fork, but is less than 30 inches thick elsewhere and is less 
than 14 inches thick in some localities. Two measurements were made 
just east of the county line in the headwaters of Hurricane Fork near the 
head of Skeen Creek, the first showing coal 39 inches thick, the other sec- 
tion including a 7-inch shale parting with coal 21 inches thick above it 
and 29 inches thick below it. The overlying rock is an 8-inch draw shale 
under sandstone. 

There are several more or less lenticular coal beds between the Raven 
and Kennedy beds, but none of them is of much commercial importance, as 
a thickness of as much as 2 feet is exceptional. 

Kennedy coal bed. — The Kennedy is 300 to 380 feet below the Upper 
Banner horizon. It is a very thin and commercially unimportant bed in 
most of this basin. The coal is only 23 inches thick in a railroad cut 
near Wilder, and is overlain by a 50-foot bed of fine-grained sandstone 
and underlain by coarser sandstone of the same thickness. 

Lower Banner coal bed.— The Lower Banner coal is 200 to 270 feet 
above the Kennedy and 100 to 140 feet below the Upper Banner. It is 
present beneath Sandy Ridge and is being mined on a large scale by the 
Clinchfield Coal Corporation. It is a clean bed containing about 3 to 7 
feet of coal and very little shale in the form of partings. In the Hart 
Creek district it ib in most places thin, but is fairly thick in the drifts 
described below. 

The following section shows its character on Xegro Camp Branch : 

Section of Lower Banner coal bed ore Xegro Camp Branch. 
(Location 340, elevation 2.290 feet B., Fig. 21, Section 340.) 

Ft. in. 

Shale 4 

-Coal at top 5 10 

Clay 2 

Coal, reported 1 4 

Coal 7 2 

Parting 2 

In most parts of Mine 55 of the Clinchfield Coal Corporation, on both 
sides of Laurel Branch near Wilder, the Lower Banner is 3% to 4i/j> feet 

1 See page 194 for analyses of this coal. 
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thick and shale partings are absent or very thin. The underlying rook, is, 
in general, a compact shale and the overlying rock either shale or sand- 
stone. Thin layers of "rash" occur both at the top and at the bottom of 
the bed. Analyses of mine samples are given on pages 197 and 198 of 
this report. 

Upper Banner coal bed. — The distribution of the Upper Banner is much 
the same as that of the Lower Banner. In the northern part of the Road 
Fork drainage basin the bed is split into two parts by the thickening of 
a shale parting, the upper bench being 2 to 4 feet thick and the lower 
bench worthless or nearly so. Near Wilder, and especially south of Laurel 
Branch, the shale parting thins to a few inches and both benches can be 
easily mined together. In the Wilder district the layers of coal aggregate 
4 to iy 2 feet in thickness and are being mined on a large scale. 

The details of the Upper Banner bed where both parts are united are 
illustrated by the following measurements made in Mine 6 of the Clinch- 
field Coal Corporation, the workings of which are south of Laurel Branch 
within and east of the county line : 

Sections of Upper Banner coal bed in Mine 6 at Wilder. 

Shale. Ft. in 

Coal 1 7 

Sandstone 1 

Coal 1 e 

"Rash" S 

Coal 1 11 

"Bash" (1 

Coal 1 G 

Shale. 

Coal 6 7 

Partings 1 





Ft. in. 


Coal 


.. 1 2 




1 


Coal 


1 6 






Coal 


4 


Shale 


¥t 


Coal 


1 5 






Coal . . 


8% 


Shale. 




Coal 


.5 ltt 


Partings 


1114 



LEFT FORK OF LICK CREEK. 

Geologic outline. — That part of Dickenson County drained by the Left 
Fork of Lick Creek is less than 4 square miles. The rocks exposed include 
the Norton formation from 100 feet below the Kennedy coal bed" to the 
top of the formation, all of the Gladeville sandstone, and the lower 150 
feet of the Wise formation. The succession is shown by the generalized 
columnar section for the southern part of Dickenson County, by local sec- 
tions 10, 11, and 12, by general section for Area Ad (fig. 2), and by well 
logs (Plate IX). 

The basin is underlain by important coal beds. The Jawbone, Tiller, 
Raven (Imboden so-called), and Aily are beneath the surface, but 
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something regarding their character may be learned by consulting the 
drill logs (Plate IX). The Kennedy is exposed in the lower part of 
the valleyB of Left Fork and its tributaries. It is very variable in thick- 
ness here as elsewhere and presents the characteristic crushed appearance. 
Locally it is over 7 feet thick. One measurement on the railroad at the 
county boundary shows 54 inches of coal. 

Both the Lower Banner and Upper Banner beds are being mined on 
a large scale in this region. The Lower Banner ranges from 2 to 5 feet 
in thickness, with an average thickness of from %y 2 to 3*4 feet. One 
measurement on the road northwest from Lick Fork shows 40 inches of 
coal. The Upper Banner ranges from 3 to 6 feet in thickness with an 
average of 3y 2 to 4 feet. It carries the characteristic sandstone parting 
from 1 to % inches thick located near the middle or in the upper part of 
the bed. Aside from this parting the coal is clean. Near the head of 
Left Fork of Lick Creek the Upper Banner measures 43 inches with 1 
inch of sandstone 19 inches from the top of the bed. 

The "Black Slate" or Splash Dam coal bed lies from 50 to 75 feet 
above the Upper Banner in the southern part of the county. It is thin — 
less than 3 feet thick in most places — and, while* prospected generally, it 
has been little mined. 

Higher coals in the Norton formation appear to he of little value in 
this basin. Several blooms were seen, none of which measured over 15 
inches. Apparently they represented coals too thin to work. 

The coals of the Wise formation are thin and very limited in extent, 
occurring only near the tops of the ridges. No coal beds were seen that 
measure over 8% feet. 

AMOUNT OF ULTIMATELY AVAILABLE COAL. 

Actual mining operations in Europe have shown that coal of lower 
grade than that in southwest Virginia can be profitably mined in beds only 
14 inches thick and at depths greater than any to which it would be neces- 
sary to shaft for any bed in Dickenson County. The tonnages ill the fol- 
lowing table, therefore, include all beds or parts of beds in which there 
are 14 inches or more of minable coal, but do not include thinner beds or 
parts of beds that could not be mined profitably because of the position 
and thickness of partings or because of other factors. The calculations 
are based on an estimate of 1,800 tons per acre for each layer of coal 1 
foot thick. 
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Although these estimates were carefully prepared they are necessarily 
only rough approximations. The figures for beds which are below the 
surface in large areas are, of course, most likely to be in error. The cal- 
culated totals, though enormous, are thought to be very conservative esti- 
mates. The amount of coal already mined in Dickenson County or made 
unavailable by mining operations is comparatively so small as to be negli- 
gible, being only one or two hundredths of one per cent of the total original 
tonnage. 



AMOUNT OF MINABLE COAL IN DICKENSON 
COUNTY, VIRGINIA. 

Wise formation: Acres. Tone. 

Clintwood 12,885 133,587,000 

Eagle 14,300 58,541,000 

Dorchester 30,818 128,257.000 

Other beds 149,457,000 

Norton formation: 

Splash Dam 77,745 272,340,000 

Upper Banner '. 08,985 502,285,000 

Lower Banner 1 10,320 445,813,000 

Other beds above Kennedy 375,890,000 

Kennedy 126,000 469,750,000 

Raven 142.275 583,091.000 

Jawbone 129,646 614,851,000 

Tiller 20,082 112,907,000 

Other beds below Kennedy 756,331,000 

Lee formation : 

All beds ...: 2,317,000,000 

Total 6,899,906,000 



Of the grand total of 6,899,906,000 tons only about 70 per cent could 
be recovered even under the most favorable mining conditions, leaving 
about 4,900,000,000 tons as a possible production. At the rate of con- 
sumption of bituminous coal in 1916, a banner year. Dickenson County 
could supply all of the United States for about 10 years. However, much 
of this coal is in beds too thin or too far beneath the surface to be profi- 
tably mined and sold in competition with coal from the more cheaply mined 
beds now being exploited in the Appalachian coal fields. Beds that can 
not be used today, however, are certain to be of value in the future. 
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CHARACTER AND QUALITY OF THE COALS. 

ANALYSES. 

METHOD OF SAMPLING AND ANALYZING. 

The analyses on succeeding pages were made from samples collected 
by members of the State and Federal geological surveys and the United 
States Bureau of Mines in Dickenson County and neighboring areas on 
the west and south. Samples collected before July 1, 1910, were analyzed 
by the United States Geological Survey, and those taken after that date 
by the United States Bureau of Mines. 

In taking a sample of coal for analysis every effort was made to pro- 
cure fresh, un weathered coal that would represent as nearly as possible the 
product of the mine. The bed was faced up and carefully cleaned, for 
a distance of three feet or more on each side of the point selected for 
sampling, special care being taken to remove all loose fragments of shale 
from the roof and deposited powder smoke from the coal. A uniform cut, 
of sufficient size to yield about 6 pounds of coal for each foot of thick- 
ness of the bed, was then made from roof to floor. All partings or binders 
more than three-eights of an inch thick and all concretions or "sulphur- 
balls" having a maximum diameter greater than 2 inches and a thickness 
of more than half an inch were excluded from the sample. The material 
thus obtained waa crushed until it would pass through a half-inch mesh 
and was then thoroughly mixed and reduced by quartering until about 
i pounds remained. The product was placed in a galvanized-iron can, 
sealed in the mine with adhesive tape, and mailed as soon as possible to 
the laboratory. 

As sood as received at the laboratory, the coal is taken from the can, 
weighed, and allowed to dry at a temperature slightly above normal until 
its weight becomes practically constant. It is then reweighed, the difference 
in weight being the air-drying loss. Because the coal is more stable and 
more easily handled in the air-dried form, it is analyzed in this condi- 
tion and the results given under form B (see following tables). Forms 
A, C, and D are calculated from form B. Form A represents the coal as 
it is collected. Form C represents the theoretical condition of the coal if 
all the moisture were removed, and form D if both moisture and ash were 
removed. 
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DESCRIPTION OF SAMPLES. 

32513. — Sample was collected in the Burtons Ford mine of the Russell 
Fork Coal Mining Company, on the south side of Clinch River about 3 
miles southwest of St. Paul, July 30, 1919. The coal bed is in the Penning- 
ton formation. This is one of the very few localities where coal in the 
Pennington formation is being worked in southwest Virginia, hence the 
sample is of more than ordinary interest. The sample was obtained at the 
face about 150 feet west of the drift mouth. 

Section of Lee coal bed at point sampled in mine at Burtons Ford, 

32513 
Ft. in. 

Shale, carbonaceous *0 1 

Coal 2 11 

Clay with carbonaceous shale partings ■ 1 2 

Included in sample 2 11 

Excluded from sample 1 3 

18239, 18240, 18241, and 18242.— Samples were collected from the 
Tiller coal bed in No. 201 slope mine of the Clinchfield Coal Corporation, 
on Hurricane Fork of Dump Creek, about 4 miles southeast of Dickenson 
County, November 26, 1913. Sample 18239 was obtained in the main 
entry, 4,900 feet N. 30° W. of bottom of slope; sample 18240, about 1,200 
feet N. 64° W. of slope and 800 feet west of main entry; and sample 18241 
in a right entry about 800 feet from main entry and 2,600 feet N. 20" 
W. of slope. Sample 18242 was a composite made by mixing 18239, 18240, 
and 18241. 

Sections of Tiller coal bed at points sampled in Clinchfield No. 201 mine. 

18239 18240 18241 

Ft. in. Ft. in. Ft. in. 

"Rash" *0 6 

Coal 2 1 0^ 1 4^ 

Shale '0 5 '0 3% 

Sandstone *0 3 

Coal 3 1 2 3 2 3 

Included in sample 5 1 4 % 3 7M 

Excluded from sample 1 5 3% 

5217 and 5235. — Samples were collected from the Jawbone coal bed in 
the Virginia City No. 1, a slope mine at Virginia City, Va., July 2fi, 1907. 

•Not included in sample. 
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Sample 5217 was obtained in room 8, off the first cross-entry, 2,400 feet 
northwest of mine opening; sample 5235, in a break-through between the 
third and fourth cross-entries, 3,200 feet northwest of mine opening. 

Sections of Jawbone coal bed at points sampled in Virginia City No. 1 mine. 

5217 5235 

Ft. in, Ft. in. 

Coal 6^ 5 

Sandstone *0 Yt 

"Rash" *0 2 

Coal 1 9% 2 

"Rash" «0 % 

Coal, bony 2 

Coal 1 5 1 iVt 

Shale and coal *0 7 

Coal, bony 2 3 

Coal 4 Vi 4 6 

Included in sample 8' 1% 6 8V> 

Excluded from sample 2 7% 

32503, 32504, 32505, 32506, and 32507.— Samples were collected from 
the Jawbone coal bed in the Virginia City mine of the Virginia Iron, Coal 
& Coke Company, July 28, 1919. Sample 32503 was obtained in the first 
cross-entry off fourth east entry; sample 32504 in the first room off the 
third west cross-entry; sample 32505 in the second room off the' second 
west cross-entry; sample 32506 in the third room off the first west cross- 
entry from the main haulway. All samples were taken at a distance of 
about half-a-mile frorn, the drift mouth. Sample 32507 was a composite 
made by mixing the first four samples. 



Sections of Jawbone coal bed at points sampled in Virginia Iron, Coal £ 
Coke Company's mine, Virginia City, Va. 

32503 
Ft. in. 

Coal with "rash" 3 7 

Shale *1 

Coal 9 

Included in sample 4 4 

Excluded from sample 1 

■Not included in sample. 
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32504 



Coal 

"Rash" 

Coal 

Bone 

Coal 

Coal, liony 

"Rash" 

Included in sample . . . 
Excluded from sample 



3ii.'il).i 



Coal 

Bone 

Coal 

Bone and coal '0 

Coal, bony 

Coal, impure '. I 

"Rash" '0 

Coal 1 

Included in sample 4 

Excluded from sample 1 



32506 

Ft. in. 

Coal I 

Bone 1 

Coal 8 

Coal and bone '. 10 

Coal 1 10 

"Rash" ■ 1 6 

Coal 1 4 

Included in sample 5 9 

Excluded from sample .* 1 6 

32376. — Sample collected from the Jawbone coal bed in mine Xo. 2 
of the Twin City Coal Corporation, at St. Paul, Virginia, July 1, 1019. 
The sample was obtained at the main entry, 300 feet northeast of the drift 
mouth. At thiB place the bed is very thick, 1 foot of coal being left to 
support the roof and 6 to 9 feet of coal representing the lower part of the 
bed remaining to be removed subsequently. 

Section of Jawbone coal bed at point sampled tn Twin City Coal Corpora- 
tion's mine, St. Paul, Va. 

32276 
Ft. in. 

Coal M 

Coal 11 6 

Coal '6+ 

Included in sample 11 6 

Excluded from sample 7+ 



■Nnt included in sample. 
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32277. — Sample collected from the Jawbone coal bed in mine No. 3 
of the Twin City Coal Corporation, at St. Paul, Virginia, July 1, 1919. 
The sample was obtained at the face of the main entry, half a mile north- 
east of drift mouth. 

Section of Jawbone coal bed at point sampled in Twin City Coal Corpora- 
tion's mine, St. Paul, Virginia. 

32277 
Ft. in. 

Coal • 1 6 

Shale, carbonaceous *0 8 

Coal 5 

Included in sample 5 

Excluded from sample 2 

32275. — Sample collected from the Haven (Garden Hole) coal bed 
in mine No. 1 of the Twin City Coal Corporation, at St. Paul, Virginia, 
July 1, 1919. The sample was obtained at the face of the main entry a 
quarter of a mile northeast of drift mouth. 

Section of Raven coal bed at point sampled in Twin City Coal Corpora- 
tion's mine, St. Paul, Virginia. 

32275 
Ft. in. 

Coal 1 2 

Shale, carbonaceous *0 1 

Coal 1 10 

Included in sample 3 

Excluded from sample 1 

18121. — Sample collected from the Kennedy coal bed in mine No. 103 
of the Clinchfield Coal Corporation, 1 mile northwest of Dante, Virginia, 
November 17, 1913. The sample was obtained in the main entry, 260 
feet N. 55° W, of mine opening and represents 5 feet 2 inches of coal, the 
entire thickness of the bed. 

17559, 17560, and 17561. — Samples collected from the Kennedy coal 
bed in a small local drift mine, half a mile north of Nora (location 146, 
on map), July 12, 1913. Sample 17559 was cut 300 feet east of drift 
mouth; and sample 17560, about 300 feet northeast of drift mouth. 
Sample 17561 was a composite made by mixing 17559 and 17560. 

'Not included in sample. 
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Sections of Kennedy coal bed at points sampled in mine half a mile north 
of Nora. 

17550 17560 

Ft in, Ft. in. 

Coal 6% 5Vi 

Bone % % 

Coal 1 3 «y, 

"Rash" % 

Shale -0 1% 

Coal 3% 6% 

"Rash" % 

Bone y. 

Coal 2% 8 

"Raah" % 

Coal 4 .... 

Included in sample 2 B% 2 1% 

Excluded from sample 1% 

18122, 18123, and 18124.— Samples were collected in mine No. 52 of 
the Clincbfield Coal Corporation at Dante, Va., November 17, 1913. 
Sample 18122 was cut 325 feet northeast of entrance to So. drift; and 
sample 18123, about 1,700 feet southwest of entrance to No. 1 drift. 
Sample 18124 was a composite obtained by mixing 18122 and 18123. 

Sections of Lower Banner coal bed at points sampled in Clinchfield No. 
62 mine. 

18122 18123 

Ft. in, Ft. in. 

Coal 3 2 6"4 

Coal and shale "O 2 

Included in sample 3 2 OH 

Excluded from sample O 2 

32329, 32330, and 32331. — Samples collected from the Lower Banner 
coal bed in mine No. 52 of the Clinchfield Coal Corporation at Dante, 
Virginia, July 7, 1919. Samples were cut in room 5, off 3rd riplit entry 
off 4th left entry, one mile north of drift mouth. 

Section of Lower Banner-coal bed at point where samples 32329 and 32330 
were obtained in Clinchfield No. 52 mine. 

Ft. in. 
Shale (black) roof 

Coal * 8 

Clay floor 

■Not included in sample. 
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10385. — Sample collected from the Lower Banner coal bed in Mine 
Xo. 52 (called Clinchfield when sampled) of the Clinchfield Coal Cor- 
poration at Dante, Virginia, April 30, 1910. The sample was cut in 
the main entry, 150 feet from the mine month, and represents 2 feet 4 
inches of coal. 

4057. — Sample was collected from the Lower Banner coal bed in mine 

No. 51 (called No. 2 when sampled) of the Clinchfield Coal Corporation 

at Dante, Virginia, October 4, 1906. The sample was obtained in room 
4 off the left entry. 

Section of Lower Banner coal bed at point sampled in Clinchfield No, 
51 mine. 

4057 
Ft. in. 

Coal, alternate bright and dull bands 1 7 

Coal, laminated 3 

Coal, solid 1 5 

Clay '0 6 

Coal, bright '0 2 

Included in sample 3 3 

Excluded from sample 8 

18243, 18244, 18245, and 18246.— Samples collected from the Lower 
Banner coal bed in mine Xo. 55 of the Clinchfield Coal Corporation at 
Wilder, Virginia, November 25, 1!>14. Sample 18243 was obtained 900 
feet S. 60° W. of No. 3 opening; sample 18244, about 2,500 feet S. 35° 
E. of Xo. 5 opening; and sample 18245, about 1,300 feet X. 35° W. of 
No. 2 opening. Sample 18246 was a composite made by mixing 18243, 
18244, and 18245. 

Sections of Lower Banner coal bed at point sampled in Clinchfield No. 
55 mine. 

18243 18244 18245 

Ft. in. Ft. in. Ft. in. 

Coal 7 

"Rash" *0 2 

Sandstone M 9 

"Rash" '0 Vj 

Coal 3 4 3 5 3 6 

"Hash" "O 3^ "0 7 "0 4 

Included in sample 3 4 4 3 « 

Excluded from sample Jt% 2 6 4Vj 

•Not included in sample. 
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32509, 32510, and 3251 1. — Samples collected in Lower Banner mine No. 
1 of Robert Fleming and Company at Banner, Virginia, July 29, 1919. 
Sample 32509 was secured at the face of the main entry 700 feet west of 
the drift mouth, and sample 32510 was cut at the face of the main air 
course 600 feet west of the drift mouth. .Sample 32511 was a composite 
made by mixing the first two samples. 

Sections of Lower Banner coal bed at points sampled in Robert F, Fleming 



o 1^. 

18226, 18227, 18228, and 18229.— Samples were collected from the 
Upper Banner coal bed in the Cranesnest No. 1 mine of the Clinchfielil 
Coal Corporation, about 1*4 miles northwest of Toms Creek station, No- 
vember 22, 1913. Sample 18226 was obtained 1,500 feet southwest of 
entrance to main Caney entry; sample 18227, about 500 feet northeast of 
main Caney entry; and sample 18228, about 4,100 feet southeast of main 
Caney entry. The main Caney entry is on Hurricane Fork of Caney 
Creek, about iy 2 miles northeast of the main entrance to mine. Sample 
18229 was a composite made by mixing 18226, 18227, and 18228. 

Sections of Upper Banner coal bed at points sampled in Cranesnest mine. 

I822B 18227 IS228 

Ft. in. Ft, in. Ft. in. 

Coal . 1 1£ 

Sandy shale *0 ^ 

Coal 2 1 10 2 10 

!-:«■■■!■ ■<-!■ '0 1 '0 1 "0 1 

Coal 1 T% 2 2 1 5V, 

Coat and shale '0 2% 

Shale , .. .. Vi 

Coal 3% .. . . 3 

Shale -0 i *0 5 

Coal , . 2 .. .. 6 

Shale "0 1«4 % 

Coal 10 9^ 



"Not included in sample. 
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3240T, 32408, and 52409. — Samples were collected from the Upper Ban- 
ner coal bed in the Cranesneet mine of the Clinchneld Coal Corporation, 
July 18, 1919. Sample 3240T was obtained in room B, third south Caney 
mine, three miles northeast of drift month. Sample 32408 was cut near 
room 20, off main entry, third south Caney mine, 314 miles northeast of 
drift month. Sample 32409 was a composite made by mixing samples 
32407 and 32408. 

Sections of Upper Banner coal bed at points sampled in Cranesnest mine. 



Shale, carbonaceous M 2 *0 1 

Coal 2 2 2 

Sandstone ,"0 1 '0 1*4 

Coal . . . 1 9 1 5 

Shale . . ■« 2 "0 % 

Coal 2 2H 

Shale *0 2 *0 « 

Coal 4 II 

Included in sample 4 5 4 6H 

Excluded from sample 1 7 9 

10386. — Sample collected from the Upper Banner coal bed in the 
Swansea mine of the Virginia Iron, Coal & Coke Company, Tome Creek, 
Va., April 29, 1910. The sample was taken in room 21, off west entry 
17, about 2,600 feet from the outcrop. 

Section of Upper Banner coal bed at point sampled *n Swansea mine. 



Coal 2 4 

Sandstone . "0 1% 

Coal 1 a 

Bone ■ 1 6 

Coal 2 7 

Included io sample 6 7 

Excluded from sample 3% 2 6 4% 

2281 and 2282. — Samples collected from the Upper Banner coal bed 
in the Coebnrn mine of the Virginia Iron, Coal & Coke Company at Toms 
Creek, Va., October 7, 1905. Sample 2281 was obtained in east entry 



'Not included in sample. 
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17, about 3,000 feet northeast of the mine opening; and sample 2282 in 
room 3, off west entry 11, about 2,000 feet northeast of mine opening. 

Sections of Upper Banner coal bed at points sampled in Coebvrn mine. 



Coal 

Sandstone 
"Mother coal" 

Coal 

Shale 

Sandstone 

Coal 

Shale 

Coal 

Shale 

Coal 

"Mother coal" . 

Shale 

Coal 



I 2« 1 2 

32410, 32411, and 32412.— Samples collected from the Upper Banner 
coal bed in the Lee mine, No. 6, of the Virginia Iron, Coal and Coke 
Company, at Cranesnest 1^2 miles northwest of Toms Creek station, July 
18, 1919. Sample 32410 was cut 500 feet east of the drift mouth at the crop 
entry and only 50 to 60 feet from the outcrop. Sample 32411 was cut 
half a mile northeast of the drift mouth in the Becond cross-entry. Sample 
32412 is a composite of samples 32410 and 32411. 

Section of Upper Banner coal bed at point sampled in the Lee mine of 
the Virginia Iron, Goal and Coke Company. 

32410 

Ft. in. 

Shale, carbonaceous '0 1 

Coal 1 11 

Sandstone *0 \% 

Coal 1 6 

Shale, carbonaceous "0 10 

Coal 7 

Shale "0 Vt 

Coal 2 10 

Included in sample 10 

Excluded from sample 1 1 

■Not included in sample. 
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Ft. in. 

Coal 1 e 

Shale "0 W 

Coal 11 

Sandstone '0 114 

Cm) 1 8 

Shale »0 2 

Coal 6 

Shale "0 % 

Coal 1 3 

Shale '0 1 * 

Coal 1 s 

Included in sample T 3 

Excluded from sample 6% 

33413. — Sample collected from Upper Banner coal bed in the Sexton 
mine (No. 2) of the Virginia Iron, Coal and Coke Company, at Toma 
Creek, Virginia, July 19, 1919. The sample was secured 2*£ miles north- 
east of the drift month in 15 west entry off the main entry. 

Section of Upper Banner coal bed at point sampled in the Sexton mine of 
the Virginia Iron, Coal & Coke Company. 

32413 

Ft. In. 

Coal "0 6 

Shale »0 10 

Coal 1 10 

Sandstone ., »0 14 

Coal 1 5 

Shale '0 ft 

Coal 4 

Shale / "0 4 

Coal 4 

Shale 4 1 

Coal 11 

Shale , "0 2 

Coal 6 

Included in sample . . , S 3 

Excluded from sample 2 1 

18128, 18129, 18130, and 18131.— SampleB of the Upper Banner coal 
collected in No. 2 mine of the Clinchfield Coal Corporation, 1% miles north- 
east of Dante, Virginia, November 18, 1913. Sample 18128 was obtained 
2,400 feet N. 18° W. of entrance to drift No. 3, McClure; 18129, about 



"Not included in sample. 
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2,750 feet S. 78° E. of entrance to drift No. 5, tunnel line (on Middle 
Fork of Lick Creek) ; and 18130, about 3,400 feet S. 85° B. of entrance 
to drift No. 1, McClure. Sample 18131 was a composite made by mixing 
18188, 18139, and 18130. 

Sections of Upper Banner coal bed at points sampled m CHnchfield No. 



Ft. 

Coal 1 

Sandstone *0 

Coal 1 

Sandstone »0 

Shale 

Coal 2 

Included in sample 5 

Excluded from sample 



10734, 10735, and 10736.— Samples collected from the Upper Banner 
coal bed in mine No. 2 of the CHnchfield Coal Corporation, 1% miles 
northeast of Dante, Virginia, August 13, 1910. Sample 10734 was ob- 
tained at face of butt-entry, off the fourth left drift off the McClure entry; 
and sample 10735 in room 16, off right entry 3, off the first drift off 
McClure entry. Sample 10736 was a composite made hy mixing 10734 
and 10735. 



Sections of Upper Banner coal bed at points sampled in CHnchfield No. 
£ mine. 

10734 10735 

Ft in. Ft. in. 

Coal 8^ 8% 

Coal (hard) 3% 5 

Coal 5% 7 

Sandstone ... "O % '0 I % 

Coal 1 4 1 4 

Shale "0 % '0 2% 

Coal 6 6 

Coal (hard) 5 3% 

Coal 1 6% 1 1 

Included in sample 5 1 4 9% 

Excluded from sample , 1% 4% 

■Not included in sample. 
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3942.' — Sample of the Upper Banner coal collected in mine No. 2 
(called No. 3 when sampled) of the Clinchfield Coal Corporation, 1% 
miles northeast of Dante, October 4, 1906. The sample was cut in butt- 
entry 6, off the main entry. 

Section of Upper Banner coal bed at point sampled in Clinchfield No. 



Ft. in. 

Coal 1 10 

Sandstone *0 1 

Coat 10 

Shale, gritty "0 ^ 

•Coal 2 5 

Included in sample 5 1 

Excluded from sample 1 '<■/ 

32168, 32169, 32170, 32171, and 321 7 8. —Samples from the Upper Ban- 
ner coal bed collected in No. 2 mine of the Clinchfield Coal Corporation at 
Dante, Virginia, June 14 and 16, 1919. Sample 32168 was obtained in 
the tenth right entry, 200 feet from the main entry, at Engineer's bench 
mark A-870; sample 32169 was cut near room 20, fourth left entry off 
the main entry; sample 32170 was secured near room 15 in the third 
left air course off the seventh right entry; and sample 32171 was obtained 
in room 39 fourth right entry, off right left entry. 

Sample 32172 was a composite made by mixing the first four samples. 
All samples were taken at a distance of 2 miles or more from the drift 
mouth. 



Sections of Upper Banner coal bed in Clinchfield No. 2 mine. 



Coal 

Sandstone 

Coal 

Clav 

Coal 

Clav 

Coal 

Included in sample . . . 
Excluded from sample 

■Not included in sample. 
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Ft. in. 

Coal 1 v 

Shale, carbonaceous *0 1 

Coal 1 5 

Sandstune "0 2 

Coal 1 5 

Clay »0 W. 

Coal 3 

Clay 1 

Coal 2 

Included in sample 5 3^ 

Excluded from sample 4 M 

32170 

Ft., in. 

Coal 1 

Shale '0 2 

Coal 2 

Shale, sandy »0 5 

Coal 1 4 

Sandstone '0 1« 

Coal 1 2 

Clay "0 1 

Coal 5 

Clay '0 1« 

Coal 1 8 

Clay -0 1 

Coal 1 9 



Included in sample . . 
Excluded from sample 



32171 



Coal '. 1 8 

Sandstone "0 1 Vt 

Coal 1 4 

Clav '0 1 

Coal 2 5 

Included in sample 6 3 

Excluded from sample 2>4 

10737, 10738, and 10739. — Samples of the Upper Banner coal col- 
lected in mine No. 5 of the Clinchfield Coal Corporation, iy z miles north- 
east of Dante, Va., August 10, 1910. Sample 10737 was obtained at the 
face of room 14, right entry 5, off drift 9; and sample 10738, from the 
butt, on left entry 9, off drift 9, Sample 10739 was a composite obtained 
by mixing 10737 and 10738. 

■Not included in sample. 
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field No. 


10738 


Ft. 




1 


10% 





% 





4% 


■11 


IV. 





4% 



DESCRIPTION OF BAMVLB8 

Sections of Upper Banner coal bed at points sampled in 
6 mine. 

10737 
PL in. 

Coal 4% 

"Mother coal" 

Coal 1 4% 

Sandstone "0 1 £ 

Coal 10 

Shale -0 % '0 % 

Coal 1 4tt 1 1 

"Mother ©o*]" % 

Coal 1 & 1 

Included in sample S V t 5 3 

Excluded from sample 2% 2% 

10387. — Sample of the Upper Banner coal collected in mine No. 3 of 
the Clinchfleld Coal Corporation at Dante, Va., April 30, 1910. The 
sample was obtained in the fourth right entry, 1,000 feet from mine mouth. 



Section of Upper Banner coal bed at point sampled in Clinchfleld No. 
S mine. 

10387 
Ft. in. 

Coal 2% 

Parting *0 2 

Coal : 1 6 

Sandstone '0 1 

Coal 1 2% 

Parting '0 1 

Coal 1 im 

Included in sample i 10% 

Excluded from sample 4 

32326, 32327, and 33328.— Samples from the Upper Banner coal bed 
collected in mine No. 3 of the Clinchfleld Coal Corporation at Dante, Vir- 
ginia, July 7, 1919. Sample 38326 was cut in the third right entry off 
the main entry; sample 32327 wsb secured in room 22, main entry off 
fifth left entry. These locations are about 4,000 feet east of the drift 
mouth. Sample 32328 was a composite made by mixing the first two 
samples. 



'Not included in sample. 
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Sections of Upper Banner coal bed at points sampled tn Clinckfield No, 
S mine. 

32326 ' 32327 

Ft. in. Ft. in. 

Coal 3 1. 

Bone 2 1 

Coal 1 4 I 2 

Sandstone '0 1% "0 1% 

Coal 1 5 1 4 

Shale '0 1 "0 1W 

Coal 2 1 I 10 

Included in sample 5 3 4 6 

Excluded from sample 2^ 3 

18235, 18236, 18237, and 18238.— Samples collected in mine No. 6 of 
the Clinchfield Coal Corporation at Wilder, Virginia, November 25, 1913. 
Sample 18235 was obtained 3,000 feet S. 71° W. of No. 1 drift; sample 
18236 in room 5, about 1,250 feet S. 35° E. of Xo. 3 opening ; and sample 
18237, about 4,000 feet S. 10° W. of No. 3 opening. Sample 18238 was 
a composite obtained by mixing 18235, 18236, and 18237. 

Sections of Upper Banner coal bed at points sampled in Clinchfield Xo. 
fi mine. 

18235 1B230 18237 

Ft. in. Ft. in. Ft. in. 

Coal ...... 1 6 1 « 1 7 

Sandstone '0 1 "0 1 '0 1 

Coal 1 6% 1 6% 1 8W 

Shale . *0 I *0 1 

Coal and shale '0 4>/ t 

"Rash" .. .. "0 4Vj 

Coal 2 2 4V 4 1 1] 

Shale "0 Z% "0 14 

"Rash - ' and elay "0 6 

Coal 1 l',4 1 5 1 5 

Coal and shale . '0 6 

Coal S% 

Included in sample a 4Vi 5 2 B 714 

Excluded from sample 5>4 11% 1 V, 

17751 and 17752.— Samples collected from the Splash Dam coal bed 
from small local drift mine of C. C. Owens on Russell Prater Creek, 1 
mile above mouth (location 315 on map), September 19, 1913. Sample 
17751 was obtained 75 feet east of drift mouth and 10 feet north of main 
drift; sample 17752, about 25 feet south of 17751. 

■Not included in sample. 
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Sections of Splash Dam coal bed at points sampled in C. C. Oicens mine. 



coal 

"Rash" 

Shale 

Coal 

Shale 

Coal 

Shale 

Shale end pyrites 
Coal 






5*i 



15100 and 15101. — Samples collected from the Dorchester (Glamorgan) 
coal b«d in Glamorgan No. 3 mine of the Stone Gap Colliery Company at 
Glamorgan, Virginia, November 5, 1912. Sample 15100 was obtained at 
the face of the second dip entry, 6,000 feet from the mine mouth: sample 
15101, at the face of the Glady entry, 7,000 feet from the mine mouth. 

Sections of Dorchester (Glamorgan) coal bed at points sampled in 
Glamorgan No. 3 mine. 

15100 15101 



Coal . 
Coal .' 



2W 1 

32842, 32843, and 32844.— Samples from the Dorchester (Glamorgan) 
coal bed collected in Glamorgan No. 3 mine of the Stone Gap Colliery Com- 
pany at Glamorgan, Virginia, August 1, 1919. Sample 32842 was secured 
in room 19, first right entry, 1^ miles northeast of the drift mouth; 
sample 32843, iD the third right entry, No. 2 room, about \V» miles north- 
east of the drift mouth. 

Sections of Dorchester (Glamorgan) coal bed at points sampled in 
Glamorgan No. 3 mine. 

32842 32843 

Ft. in. Ft. in. 

Coal 3% 8 

Shale % % 

Coal 1 3 3 

Shale % % 

'Not included in sample. 



3,Google 



E GEOLOGY AND COAL RESOURCES OF DICKENSON COUNTY 



Ft. in. Ft. in. 

Coal 4 6 

Shale »0 % »0 W 

Coal •0 1 4 

Shale -0 % -0 % 

Coal 6 "0 1 

Shale « "0 1 

Coal 1 4 6 

Bone »0 1 

Coal, hard 7 1 3 

Bone »0 1% 

Coal 

Included in sample 4 4% 4 3\b 

Excluded from sample 3& « *Vt 

17743 and 17744. — Samples collected from the Eagle coal bed in a small 
local drift mine of the Yellow Poplar Lumber Company on Slate Branch 
of Barts Lick Creek, 3 miles east of the mouth of Pound River (location 
337 on map), September 17, 1913. Sample 17743 was obtained 200 feet 
east of entrance to mine; and sample 17744, about 820 feet No. 85° E. 
of entrance to mine. 



Sections of Eagle coal bed at points sampled in Yellow Poplar Lumber 
Company mine. 

17743 17744 

Ft. in. Ft. in. 

Coal, pyritiferous *0 8 "0 0*4 

Shale "0 7 "0 BVi 

Coal .". 3 3 

"Rash" % VS 

Coal 9W S% 

Bone "0 1 "0 1 

Coal 1 1% 1 2% 

Sandstone "0 \hl * 1 

Coal 1 3 1 3% 

Included in sample 3 5% 3 5% 

Excluded from sample 1 SV4 1 8 

14767. — Sample from the Clintwood coal bed collected in Elbert Powers 
small local drift mine on Big Ridge, 5*4 miles south of Clintwood, Vir- 
ginia (location 79 on map), September 17, 1912. The sample was cut 
20 feet from the drift mouth. 

■Not included in sample. 
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Section of Clintwood coal bed at point sampled in Elbert Powers mine. 

147B7 

Ft. in. 

Coal '2 IVi 

Bone "0 7 

Coal I 11 

"Rash" % 

Coal %Vi 

"Raah" % 

Coal 2 4 

Included in sample 4 8 

Excluded from sample 3 2V2 

14766. — Sample collected from the Clintwood coal bed in John A. 
Yeates small local drift mine, 1 mile southwest of Clintwood, Va., Sep- 
tember 21, 1913. The sample was cut at the end of right entry 1, off 
the main entry, and 100 feet from the main entry. 

Section of Clintwood coal bed at point sampled in Yeates mine. 

14766 

Ft. in. 

Bone 1 

Coal 9 

Bone 2 

Coal 8H 

Bone 1 Vt 

Coal 3^ 

Bone 1 % 

Coal 3 

Bone 1 

Coal 1 8 

Included in sample 4 2% 

3887. — Sample collected from the Clintwood coal bed in the Chase and 
Damron local drift mine, three-quarters of a mile south of Clintwood, 
Virginia (location 70 on map), September 21, 1906. The sample was 
taken at the face of a drift about 150 feet from the main entry. 

Section of Clintwood coal bed at point sampled in Chase and Damron mine. 

3827 
Ft. in. 

Coal 4 4 

Pyrite '0 2 

Coal "1 9 

Included in sample 4 4 

Excluded from sample 1 11 



'Not included in sample. 
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THE GEOLOGY AND COAL RESOURCES OF DICKENSON COCNTY 



GENERAL STATEMENT . 

Samples of coal, from two localities only a short distance south of 
Dickenson County, were subjected to a series of tests in fuel-testing plants 
of the IT. S. Geological Survey to determine their value for commercial 
purposes. A run-of-mine sample from the Jawbone coal bed in the Virginia 
City No. 1 mine, at Virginia City, Va., was used in making steaming and 
producer-gas tests in the plant at Norfolk, Va. It had been exposed to 
weathering for 36 days before use at the testing plant. A car sample 
of lump coal, over a 3^-inch bar screen, from the Upper Banner coal bed 
in the Coeburn mine of the Virginia Iron, Coal and. Coke Company, at 
Toms Creek, Va., was tested in the St Louis plant. 

In the following tables the essential results of these tests are sum- 
marized in a manner intended to show briefly the adaptability of the coal 
to the uses for which it was tested. Further information regarding the 
types of testing apparatus used, conditions under which the tests were 
made, etc., may be had by referring to the publications cited in the foot- 
notes. 

The tests emphasize the excellent qualities of coal that is essentially 
the same as that in Dickenson County. The coking tests gave especially 
favorable results, as did also private coking tests made of coal from the 
Clintwood bed at the Beverly mine, near Clintwood. The Pishel field 
test' for coking coal was applied to coal from many places in Dickenson 
County and indicated excellent coking qualities in all but two trials. Com- 
mercial operations have proved that high-grade coke can be made from tbj 
Upper Banner bed in the extreme southwest part of Dickenson County, and 
there is no reason to suppose that any of the coal in the region is not suit- 
able for the same purpose. 

1 This teat consists in pulverizing in an agate mortar a small quantity of the coal 
to be tested until it will pass through a lOU-meeh sieve. The coal is then poured out 
of the mortar. ' If there is left adhering to the surface of the mortar a coating of 
coal particles that is removed with difficulty the coal will make excellent coke; if the 
mortar shows no coating of coal dust, the coal ie to be regarded as n on -coking. This 
test can not be regarded as conclusive for it failed to show a coking coal in the com 
of one of the best coking coals in southwest Virginia. 
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STEAKHTG TESTS. 1 

Test No. 601, Jawbone coal. — The coal burned with a medium-length 
flame and caked. A porous clinker formed on the dead plate and adhered 
to the bridge wall. Size of coal as used not recorded. Duration of test, 
8 hours. Kind of grate, underfeed. 

Test No. 602, Jawbone coal. — The coal burned with a medium-length 
flame and caked. A small porous clinker formed on the dead plate and 
adhered to the bridge wall. Size of coal as used not recorded. Duration 
of test, 8.10 hours. Kind of grate, underfeed. 

Test No. 280, Upper Banner coal. — Automatic air admission not oper- 
ated ; clinker and refuse easily removed from furnace. Size of coal as used : 
Over 1-inch, 44.7 per cent; ^-ineh to 1-inch, 20.2 per cent; ^-inch to 
*/i>-inch, 15.7 per cent; under 14 -inch, 19.4 per cent. Duration of test, 
9.88 hours. Kind of grate, rocking. 

Test No. 283, Upper Banner coal. — Automatic air admission was oper- 
ated. A thin solid clinker adhered to the grate. Size of coal as used: 
Over 1-inch, 32.8 per cent; ^-inch to 1-inch, 16.5 per cent; Vj-inch to 
^4-inch, 15.6 per cent; under 14-inch, 35.1 per cent. Duration of test, 
10 hours. Kind of grate, rocking. 

Proximate analyses of coal as used. 





Teat 
601. 


Test 
602. 


Teat 
280. 


Test 
283. 




1.3 
28.7 
54.3 
15. T 
.04 


1.6 

28.7 

53 1 

10.6 

.94 


1.7 
33.3 
0O.3 

4.7 
.64 

























'Burrows, J. 8., Mine sampling and chemical analyse* of coals: U, S. Geol. Sur- 
vey Ball. 362, pi 0. 1907. 

Bracken ridge, L. P., Preliminary report on the operations of the fuel-testing 
plant of the United States Geological Stirrer at St. Louis, Mo., 1005: U. S. Geol. Sur- 
rey Bull. 200, pp. 194-105. 1906. 

Breckenridge, L. P., Kreisinger, Henry, and Ray, W. T., Steaming Tests of coals 
and related investigations: Bureau of Mines Bull. 23, 1912. 
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THE GEOLOGY AND COAL RESOURCES OF DICKENSON COUNTY 



Ultimate analyses figured on moisture-free basis. 



Hydrogen 
Oxygen . 

Nitrogen 
Sulphur . 



71.14 
4.52 
6.21 



70.69 
4.47 

5.60 
1.22 
1.16 
16.87 



4.88 
6.19 
1.64 
.58 
4.60 



Summary of steaming tests. 



Heating value of coal B. t. u. per lb. dry coal. . . 
Force of draft: 

Under stack damper inch water. . . . 

Above fire do 

Furnace temperature *¥.... 

Dry coal used per square foot of grate sur- 
face per hour pounds .... 

Equivalent water evaporated per square 

foot of water-heating surface per 

hour pounds 

Water apparently evaporated per pound of 

coal as fired pounds, . , . 

Water evaporated from and at 212° F.: 

Per pound of coal as fired. . . .pounds. - . . 

Per pound of dry coal do 

Per pound of combustible do 

Efficiency of boiler, including grate, per cent 
Boiler horse-power: 

Builder's rating » 

Developed on test 

Analysis of ash: 

Earthy matter 



Test 
601. 


Test 
602. 


Test 
280. 


12,911 


12,607 


14,908 


0.39 

.31 
2,336 


0.35 
.23 


0.42 

.15 

2,452 


18.14 


21.88 


16.40 


3.28 


3. 80 


2.91 


7.70 


7.07 


8.14 


8.B4 
9.00 
10.97 
67.77 


8.S2 
8.46 
10.36 
64.80 


9.74 
9.91 
10.66 
64.19 


210 
193.0 


210 
217.4 


210 
171.4 


9.93 
90.07 


11.26 
88.74 


27.88 
72.12 



14,930 

0.37 

.16 

2,537 

10.47 

2.99 

8.18 

9.79 
10.12 
10.84 
65.43 



PE0DUCEB.-QAS TESTS.' 
Test No. 16S, Jawbone coal. — As used, % to % slack. Failure of water 
supply made it impossible to carry this test beyond 8 hoars, a period so 
short that the accuracy of the results is doubtful. Average B. t. u. of 
gas per cubic foot, about 149. 

'Burrows, J. S., Mine sampling and chemical analysis of coals: U. 8. Qeol. Sur- 
vey Bull. 362, p. 9, 1908. 

Fernald, R. E., Preliminary report on the operation of the fuel-testing plant of 
the United States Geological Survey at St. Louis, Mo., 1905: U. S. Geo). Survev Bull. 
290, pp. 193-195, 1006. 

Fernald, R. H., and Smith, C. D., Resume of producer-gas investigations: Bureau 
of Mines Bull. 13, 1911. 
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Test No. 75, Upper Banner coal. — Size ae used: Over 1-ineh, 51 per 
cent; ^-inch to 1-inch, 14 per cent; ^4-inch to i^-inch, 13 per cent; under 
1,4-inch, 22 per cent. Duration of test, 50 hours. Average B. t. u. of 
gas per cubic foot, 156. 

Proximate analyses of coal as fired. 





Tent 
163. 


Test . 

75. 




1.3 
29.7 
53.6 
15.4 

1.14 


















48 







Analyses of gas (per cent by volume). 



Carbon dioxide (CO,) 
Carbon monoxide (CO) 

Hydrogen (H,) 

Methane (CH,> 

Nitrogen (N,) 



Summary of producer-gas tests. 










Test 163. 


Test 75. 




Coal 
fired. 


Dry 


ble. 


Coal 
as 
fired. 


Dry 


ble. 


Coal used in producer (pounds per 
horse-power per hour). 
Per electrical horse-power : 

Available lor outside purposes 

Developed at switch board 

Per brake horse-power: 


1.23 
1.20 

1.05 
1.02 

1.52 
1.48 

1. 89 
1.26 


1.22 
1.19 


1.03 
1.00 


j 

1.21 ' 1.18 

1.13 j 1.11 


1.13 
1.06 

.96 
.90 

1.21 
1.13 

1.03 


Coal used by producer plant, includ- 
ing fuel equivalent of auxiliary 
power (pounds per horse-power per 

Per electrical horse-power: 

Available for outside purposes 

Developed at switch board 

Per brake horse-power: 


1.01 .85 

i 

1.50 1.26 
1.4(1 1.23 

1.28 1.07 


.98 

1.29 
1.21 

1.10 
1.03 


.95 

1.27 
1.10 

1.08 
1.01 
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COKINO TESTS.' 



Two testa, Nob. 61 and 88, were made of the Upper Banner coal from 
Toms Creek, Va., to determine its coking properties. In test 61 the coal 
was finely crushed ; in test 88 it was as shipped (over 3^-inch bar screen). 

Summary of coking tests. 



Duratiim of lest hours 

Specific gravity, real 

Specific gravity, apparent ■ 

Weight per cubic foot, dry pounds . 

Weight per cubic foot, as received (wet) do. 

Percentage coke 

Percentage ceils 

Six-foot drop test, percentage over 2 « ■• -h meeh: 

2 '.'.'.['.'.'.'.'.'.'.'/.'.'.'.[['.'.'.'.'.'.'.'.['.'.[['-['.'.'.'.'.'.'.WWW'.W'.'. 

3 

4 

Weight of coal pounds 

Weight of coke do, . . 

Weight of breeze do. . . 

Percentage coke 

Percentage hreew 

Total percentage yield 



1.25 


1.12 


77.72 


60.30 


00.87 


04.26 


65.00 


60.00 


35.00 


40.00 


92.00 


03.50 


B5.00 


89.00 


78.50 


83 . 50 


75.00 


BO. 50 


12,000 


12,000 


8,100 


7,907 


240 


336 


68.00 


65.89 


2.00 


2.80 


70.00 


68.69 



The analysis of a typical 72-hour Connellsville coke is shown in the 
following table as a standard for comparison. Judged by the analyses, 
coke made from the Upper Banner coal is as good as that from the Con- 
nellsville district. 

Analysis of coal as used and resulting coke. 



Con nel la- 


Test 61. 


Test 88. 


Coal. 


Coke. 


Coal. 


Coke. 




2.87 
31.58 
61.43 

4.12 

.56 


0.20 

1.21 
92.60 

5.90 
.61 
.085 
.001 

1.93 


2.49 
31.90 
61.16 

4.46 
.57 


0.16 

1.26 


Ash 10.75 

Sulphur in coke i .87 

Sulphur in ash .033 


6.73 
.55 
.070 











1 Belden, A. W., Preliminary report on the operations of the fuel-testing plant of 
the United States Geological Survey at St. Louis, Mo., 1905: U. S. Geol. Survey Bull. 
200, pp. 103-196, 1906. 

Belden, A. W., Washing and coking tests of coal and cupola testa of coke: V. S. 
Geol. Survey Bull. 336, 1908. 
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Test 61, remarks. — Coke of light gray and silvery color; much deposited 
carbon; metallic ring; cell structure small; breakage good; long, large, 
heavy pieces; very heavy coke. 

Test SS, remarks. — Coke of light gray and silvery color; much deposited 
carbon; metallic ring; cell structure small; breakage good; good heavy 
coke; decreased yield of coke and increased amount of breeze probably due 
to fact that coal was not crushed. 

CUPOLA TESTS OF COKE. 1 

Each of the two samples of coke, made from the Upper Banner coal 
from Toms Creek, Virginia, was subjected to two cupola testa, the results 
of which are shown in the following table. The results of a typical test 
of Connellsville 72-hour coke are given in the first column, to furnish a 
standard for comparison. 



U. 8. Geol. Survey Bull. 336, 1908. 
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SUMMARY. 

An examination of the analyses and tests described in the preceding 
pages leads to very favorable conclusions as to the purity and value of .the 
coals themselves. The practical features and the essential working quali- 
ties of the fuels, as indicated in a limited number of steaming, coking, 
briqueting, producer, and foundry tests have already been quoted from 
the official records of the tests. These tests, which are not so numerous as 
is to be desired, were n.ot in all cases conducted . under favorable circum- 
stances or with coal from the best localities, and the results, gratifying as 
they may be, probably do no more than justice to either the samples sub- 
mitted or the region as a whole. 

Information as to the chemical composition, which discloses the purity 
of the coals, as to the calorific values, i. e., the heating power of the coals 
as determined by standard calorimetric methods in the laboratory, is given 
in the accompanying table of analyses. This table, though not so large 1 
as is desirable, contains the results of the analysis and calorific testing of 
enough cuttings taken from coal beds in widely different parts of the 
region to entitle it to confidence as approximately representative of the 
coals of Dickenson County. In fact, it must be noted that the samples 
from the Splash Dam, the Eagle, and the t'lintwood beds, and some of 
those from the Kennedy, were taken from small local or country mines 
and therefore may not show either the full rank or the real heat value 
of the fuels. The proportions of the elements in the organic matter 
are in some cases given in the form of ultimate analyses. 

From an inspection of the analyses, it will be seen that the coals are 
of high bituminous rank with very low moisture content; with a percentage 
of fixed carbon in general approximating 60 per cent; with relatively low 
ash, and with an exceptionally small content of sulphur. In other words, 
the coals are notably pure. The average of the moisture, of the ash, the 
sulphur, and the B. t. u.'s in the samples "as received" (line A) for all 
the beds except the Jawbone, Lee, and Haven are indicated in the follow- 
ing synopsis : 
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Averages of analyses for each coal. 



Name of coal 
number of samples. 


Moisture. 


Fixed 


Aeh. 


Sulphur. 


B. t. u-'a 


Tiller (4) 


A 
D 

A 

D 

A 
D 
A 
D 
A 
D 
A 
D 


2.2 


59.4 
65.0 
90.9 
69.0 
56.86 
62.19 
56.80 
62.34 
62.7 
OS. 2 
59.. 14 
64.62 
5B.3 
64.6 
62.1 
66.6 
.59.55 
63.32 


6.5 


.48 


14.100 


Kennedy (4) 


2.7 


8.99 


.99 


13,700 
15.500 
14.150 


Lower Banner (14) 


2.21 


9.32 


.90 


Upper Banner (39) .... 


2.47 


6.3S 


.57 


14,100 
15,450 


Splash Dam (2) 


2.4 


5.9 


.78 


Dorchester (5) 


2.76 


5.41 


1.12 


14,150 
15.450 




... 


6.S 


1.54 




D 

A 

D 

A 

D 




Clintwood (3) 


2.9 


3.8 


.91 


14.600 


Averages of above coals. 


2.57 


6.22 


.91 


14,100 













In line D is shown the corresponding averages of the fixed carbon and 
British thermal units {B. t, u.'s) on what is sometimes known as the "pure 
coal basis." This form of representation, which is theoretical and should 
be used only in the comparative study of the qualities and ranks of coals, 
is obtained by excluding the moisture, ash, and sulphur from the proxi- 
mate analysis and recalculating the volatile matter and fixed carbon to 
total 100 per cent. These percentages should not be employed to describe 
coals as commercially produced or sold. 

The high qualities of most of the coals appear even in the cuttings 
from small local mines. Those of the Eagle bed, while inferior to some 
others, are, nevertheless, worthy of comparison with the coals of other 
regions. The Clintwood is exceptionally pure, and the Kennedy is rela- 
tively high in ash only southwest of Russell Fork, where it has been 
crushed by shearing movements. The samples from the Jawbone bed are 
conspicuous among the other coals of the region for their high ash and 
high moisture. In fact, this coal is well recognized to be relatively impure 
and inferior at most points at which it has been examined. Hence it will 
be eliminated from further discussion, though it is but little inferior to 
many of the competing coals from other fields. 

For the purposes of comparison of the coals from other regions and 
fields of the United States, comprehensive and generally representative 
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analyses will be found in great numbers in Bulletins 22, 85, and 123, of 
the Bureau of Mines. To these reports the reader is referred for data 
concerned in the following discussion. 

The examination of the analyses of coals from Dickenson County pre- 
sented in the foregoing tables, and a comparison of the same with those 
representing the principal mining districts of West Virginia, make it "evi- 
dent that the coals of the region studied are equal to the highest rank 
of the Kanawha coals of southern West Virginia, namely, those along 
the easternmost border of the Kanawha field, or, in other words, those 
in a rather narrow zone along the border of the Pocahontas and New River 
coal fields. They are apparently slightly higher in rank than the coals in 
the region immediately northwest of Pine Mountain, though neither this 
difference nor its effects are well marked. Farther west, both in Kentucky 
and West Virginia, the coals fall off in rank and calorific value and in 
most areas are more impure. On the whole, the coats of Dickenson County 
present a marked advantage over the latter as to ash and sulphur content. 

The Pocahontas and New River coals are distinctly above the coals of 
this part of the Virginia region as to rank, being 5 to 15 per cent higher 
in fixed carbon, and are in general their equal in ash and sulphur, while, as 
is to be expected, their more advanced rank gives them notably greater 
B. t. u. values. Also, the New River and Pocahontas coals are coked with 
less loss of volatile matter. On the other hand, for household use and for 
export to markets intolerant of great quantities of slack or fine, coal, most 
of the Virginia coals, which have not been so crushed and made friable 
hy the dynamic forces that gave the Pocahontas and New River coals their 
higher rank, have a distinct advantage on account of the larger propor- 
tion of lump coal which may even permit grading by sizes with smaller 
waste in dust or slack. The Virginia coal especially commends itself as 
a reasonably high rank, high heat value, low ash, and low sulphur lump 
coal for export, as well as for domestic use. 

In the Tennessee coal field there are several localities where, on account 
of the higher rank, as shown by the more advanced elimination of volatile 
matter, the coals have as great calorific value as those in question, though 
the ash and sulphur content are higher. Generally the coals of the same 
rank contain larger proportions of sulphur to which is usually added a 
higher ash. In the areas of extraordinarily low ash coals, like Campbell 
and Claiborne counties in Tennessee, the rank of the coals is so low as to 
give them a calorific value" perceptibly under that of the Virginia coals, 
in which, moreover, the sulphur is nearly everywhere smaller in amount. 
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216 THE GEOLOGY AND COAL RESOURCES OF DICKENSON COUNTY 

The coals of Alabama vary greatly in quality. At some localities the 
fuel is clearly of higher rank and heating power than that of Dickenson 
County, though nearly everywhere higher sulphur is found in the former. 
On the whole, however, higher ash also seems to mark the Alabama coai 
field, the greater part of which is inferior also as to the rank and calorific 
value of its fuels. 

As compared with the Oklahoma coal field as a whole the Virginia 
coal possesses marked advantages in rank, purity, and heat value. Even 
toward the eastern border of the Oklahoma field, in which direction the 
rank of the coal rises above that of the Virginia fuel, the consequent calo- 
rific advantage is at most points neutralized by the higher aah and sulphur. 
On the other hand, most of the Oklahoma localities showing lower ash 
have coals of rank so much lower as to make them of lower calorific value 
also. Passing eastward into Arkansas, the Paleozoic coals are all of higher 
rank; but except at a few points in the semi bituminous area, the greater 
ash and sulphur contents seem to give them inferior heat value. It remains 
to be seen whether in an export trade the friability of the purest of the 
Arkansas semibitnminous coal will offset its advantages in rank and heat 
value. 

As compared with the coals of the other Mississippi Valley States, 
including Illinois, Indiana, and the western Kentucky coal field, the Vir- 
ginia coals are distinctly superior, being of considerably higher rank, gen- 
erally lower in ash, almost everywhere lower in sulphur, and much higher 
in calorific value. The differences in the latter, which often exceed 2,000 
B. t. u.'s in favor of the Virginia coal, will possibly be found, in some 
foreign market that is partial to lump coal, to be pitted against the larger 
percentages of cubical and stronger lump in the coals of the upper Missis- 
sippi Valley. 

The coals of Ohio are so much lower in fixed carbon, i. e., in rank, 
as hardly to equal the Virginia coals in heat value even where the former 
are at their best. In most cases they are higher in sulphur and in ash. 

Although the coals of the Potomac and Georges Creek-Frostburg basins 
in western Maryland are clearly much higher in rank, they are in many 
places lower in heat value, probably on account of the higher ash and 
sulphur. However, in the southern part of the Potomac basin and the 
neighboring region of West Virginia, the coals appear to be purer and 
with higher values, and are at some locations clearly superior to the 
Dickenson County coals. In these high-rank coals there is, again, a larger 
proportion of fine coal or slack in the run-of-mine product. The same is 
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true of the high-rank coals of the so-called "Clearfield region" of Clear- 
field, Cambria, Blair, and Somerset counties in Pennsylvania, particularly 
the Windber district. Nevertheless, it is interesting to note that with 
respect to moisture and sulphur, and, in many cases, to ash, the Virginia 
coals compare advantageously, though they are not nearly so high in rank 
and in calorific value. 

In the northern Appalachian region the Virginia coals concerned in this 
study seem to find closest comparisons in the low aah and low sulphur 
coals in the Union to wn-Connellsville zone of Pennsylvania. With these 
coals the average beds of Dickenson County are comparable in rank as 
well as in efficiency, ash, and sulphur, slightly lower sulphur being gen- 
erally found in the latter area. The low ash, low moisture, and abnormally 
low sulphur in Dickenson County give these coals an advantage over those 
farther west in northern West Virginia and in Pennsylvania, toward the 
western borders of which the lower fixed carbon is attended in general 
with lower calorific values. 

The comparability in rank and other features between the coals of 
the southwestern Virginia region and the coals of the Unionto wn-Connells- 
ville region of Pennsylvania has just been pointed out in the preceding 
paragraph. Also it will have been noted in the accounts of coking tests 
that for coking and furnace use coals from these two regions are closely 
comparable and apparently nearly equal. From the single test made at the 
experimental plant formerly conducted by the United States Geological 
Survey, it would seem that the coke made from the Connellsville coal was 
slightly higher in sulphur than that from the Upper Banner coal of soutn- 
western Virginia. Further tests should precede final conclusions as to the 
relative merits of these coals for coking. Both the Virginia and Connells- 
ville regions are similar as to the rather large amount of volatile matter, 
about .15 per cent, pure coal basis, in the beds, the coking of which entails 
a great and lamentable waste unless by-product ovens are used. This 
waste should be prevented whenever and wherever possible. The coal from 
the Toms Creek mines has been coked for more than twenty years. 

The samples, analyses of which are presented in the foregoing tables, 
contain promise of a fuel output of great purity and value. In fact, the 
expectation seems fully justified that there will be developed in the Dick- 
enson County region many mines in which the coal will contain about 60 
per cent fixed carbon; will run under 2.6 per cent of moisture, 6 per 
cent of ash, .9 per cent of sulphur; and will contain over 14,200 B. t. u.'s 
as it is loaded in the cars. Most of this will make a good coke. 
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Yellow Creek coal bed, nee Norton coal 
bed, 75. 
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